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ESPITE NUMEROUS publications and 
discussions, the problem of pre- 
| operative irradiation of breast carcinoma 
| is by no means in a settled state. In the 
» evaluation of this method we must exclude 
Fall statistics of five-year cures without 
"biopsy study. In the remaining carefully 
§ studied cases, reported by various authori- 
© ties, one is still confronted with conflicting 
P results. In view of these facts, we feel 
justified in reporting and evaluating our 
S experience, although the group studied 
» may be too small from a statistical stand- 
point. 


* Our discussion will cover: 


» Report of our experience 
Clinical material for study 
Description of irradiation technic 
Analysis of histological reactions to irradiation 
Analysis of irradiation technic 
Summary 
Proposed plan for further study 


CLINICAL MATERIAL FOR STUDY 


Being impressed with the results of pre- 
operative irradiation as reported by Adair 

= (1), we decided to institute a similar plan 
|) of treatment. In order to study the histo- 
| logic reactions resulting from irradiation, 
we proposed to obtain a primary biopsy 


' 

f 1 From the Tumor Clinic of the Menorah Hospital, 
Kansas City, Mo. Presented before the Radiological 
ety of North America at the Twenty-eighth 

Annual Meeting, Chicago, Ill., Nov. 30-Dec. 4, 1942. 


after 2,000 r had been delivered, then to 
continue immediately with the fractionated 
daily irradiation, and finally to perform a 
radical mastectomy after irradiation had 
been completed and a sufficient length of 
time had elapsed for the radiation effect 
to take place. This program did not meet 
with enthusiastic response from the sur- 
gical division, which accounts for the 
relatively few cases available for this par- 
ticular investigation. 

Details of the cases, 10 in number, are 
given in Table I. Two cases not included 
in the table are recorded separately for 
special reasons as noted below. 

The following case, not included in the 
table, illustrates how an inoperable carci- 
noma of the breast may become operable 
after irradiation. 

Mrs. F. W. (10496), age 54, when first observed 
at the Kansas City General Hospital, in February 
1934, had an extensive, nodular, indurated, necrotic, 
sloughing, ulcerating growth of the breast with 
enlargement of the axillary nodes and edema of 
the right arm. She was considered inoperable and 
was referred for palliative roentgen therapy. From 
Feb. 13 to June 2, 1934, she received 2,000 r (with 
back-scatter) cross-fire irradiation to each of three 
breast ports, 15 X 15 cm., with the following 
factors: 200 kv.p.; 0.5 mm. Cu plus 1.0 mm. Al 
filter; 70 cm. T.S.D.; 217 r daily. 

Following the treatment, there was pronounced 
reduction in the size of the tumor, a smooth scar 
replaced the slough, and the nipple, which formerly 
was considerably retracted, now protruded. A 
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biopsy of a superficial nodule, two and a half months 
later, revealed viable medullary carcinoma. Another 
evele of cross-fire radiation therapy was given at 
Menorah Hospital Tumor Clinic, from Sept. 12 to 
Oct. 11, 1934, with the following factors: 0.5 mm. 
Cu plus 1.0 mm. Al filter; half-value layer 1.425 
Cu; 80 cm. T.S.D.; 3 breast ports 15 X 15 cm.; 
193 r daily; 1,930 r (with back-scatter) to each 


port. ; 
During the next ten months there was further 
reduction in size of the tumor until only a small 


nodule remained. The patient had gained weight, 
she was in excellent physical condition, and roentgen 
studies revealed no metastatic involvement. At 
this time she was considered operable and a radical 
amputation was performed. Examination of the 
specimen revealed a hard mass 2 X 4 cm. which 
showed, microscopically, viable medullary car 
cinoma. 

In the attempt to dissect the adherent tissues 
from the chest wall, the pleura was accidentally 
punctured and pyopneumothorax ensued. The 
patient died sixteen days later. Postmortem 
examination failed to reveal any evidence of meta- 
static carcinoma. 

Very likely, the combination of preoperative 
irradiation and surgery, in this case, would have 
been successful, had not the unfortunate complica- 
tion occurred. 


The next case history is not included 
in the table because the patient refused 
operation and permitted only a primary 
biopsy. It is of interest, however, because 
it presents an unusual opportunity to 
observe the course of an operable carci- 
noma of the breast treated solely by irradia- 
tion. 


15, 1936, had a mass 3 cm. in diameter in the outer 
portion of the right breast close to the mid-line, 
without fixation or retraction of the nipple. There 
were several large, hard, circumscribed nodes in 


Mrs. S. H. (478), age 52, when first seen on April 


the anterior axillary region. Roentgen studies 
revealed no evidence of metastatic involvement. 
Since the patient refused operation, irradiation 
therapy was given with technic A (see page 217). 
The biopsy showed medullary carcinoma. The 
approximate tumor dose was 2,925 r in 29 days, 
ports 15 X 7 cm.; mid-axillary dose, 3,780 r in 
30 days, ports anteriorly and posteriorly 15 X 15 
cm., axilla directly 10 X 10 cm. Three months 
later an additional dose of 1,537 r was delivered to 
the mid axilla. About a year later no masses could 
be felt in the breast, but a mass 2 cm. in diameter 
Was present in the anterior axillary region. 

Five years and three months after the patient 
Was first seen, a recurrent mass, 7 cm. in diameter, 
was felt in the breast, but no axillary tumor was 
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noted. Until a short time before this observation, 
however, the patient felt in perfect health. She 
was now willing to submit to a radical operation, 
but roentgen examination revealed extensive meta- 
static involvement of both lungs. She died three 
months later. 

This case illustrates the fact that com- 
plete destruction of the cancer cells was 
not achieved with our technic. Neverthe- 
less, it demonstrates the pronounced pal- 
liative effect of irradiation. This effect is 
even more pronounced in Case 2 (Table I), 
in which no local recurrence was found in 
the breast six years and five months after 
irradiation. 


DETAILED REPORT OF HISTOLOGIC FINDINGS 


Case No. 1: Biopsy (6/10/36): Scirrhous car 
cinoma. Besides unaltered cells, many with vacuo 
lation, pyknosis, karyolysis, and pleomorphism; 
hyalinization of fibrous tissue; intact blood vessels 

After Operation (9/8/36): A few isolated faintly 
stained large cells; extensive sclerosis; obliterating 
endarteritis. 

Case No. 2: Biopsy (7/27/36): Scirrhous 
carcinoma. Besides unaltered cells, many with 
vacuolation and pyknosis; no vessel changes 

After Operation (10/10/36): Scirrhous carcinoma 
Besides unaltered cells, extensive vacuolation, 
pleomorphism, necrosis, and calcification of cancer 
cells; extensive sclerosis; endarteritis, 

Case No. 3: Biopsy (10/21/36): Adenocarci- 
noma. Besides well preserved areas of tumor cells, 
isolated cells with vacuolation, pyknosis, and 
necrosis; many tumor cells filled with leukocytes; 
still active inflammation with marked fibrosis and 
early vessel changes. 

Biopsy (1/22/37): Few isolated, faintly stained 
large cells; extensive sclerosis and endarteritis. 

Biopsy (1,7 39): Adenocarcinoma. Besides un- 
altered cells, many with vacuolation. Some of the 
degenerated cells show mitotic figures; extensive 
sclerosis and vessel changes. (Vole: A large mass 
was extirpated.) 

After Operation (1, 18/39): Tumor embolism in 
blood and lymph vessels. Cells show vacuolation 
and pleomorphism. 

Case No. 4: Biopsy (11/7/36): Medullary 
carcinoma. Besides unaltered cells, many with 
vacuolation and pleomorphism; _ slight fibrosis; 
no vessel changes. 

Autopsy (2/28/37): Breast and axillary nodes. 
Besides unaltered cells, extensive vacuolation and 
pleomorphism; extensive fibrosis; no vessel changes. 

Case No. 5: Biopsy (9 23 37): Medullary car 
cinoma. Main portion of the tumor unaltered; 
some cells with vacuolation; no fibrosis; no vessel 


changes 
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Case E. Y.: Extensive fibrosis without 


Fig.1. A. Case 10: Extensive fibrosis following irradiation. B. 
irradiation 
Biopsy (3/25/38): Medullary carcinoma, Only Case 10: Biopsy (11/25/41): Adenocarcinoma. 


slight vacuolation; no fibrosis; no endarteritis. 

After Operation (4/12/38): Medullary carcinoma. 
Some vacuolation; necrosis; calcification; a small 
amount of fibrosis. 

Case No. 6: Biopsy (9/23/37): Medullary carci- 
noma. Large areas of carcinoma cells side by side 
with areas of complete necrosis; no sclerosis; no 
vessel changes. 

After Operation (3/24/38): Medullary carcinoma. 
Besides unaltered areas of carcinoma, extensive 
areas of necrosis in both breast and axillary nodes; 
extensive sclerosis; extensive necrosis of fibrous 
tissue and new formed capillaries; no vessel changes. 

Biopsy of Anal Metastasis (4/25/39): Medullary 
carcinoma. Besides unaltered areas of carcinoma, 
extensive areas of necrosis. 

CasE No. 7: Biopsy (5/19/38): Medullary 
carcinoma. Extensive necrosis, vacuolation, pleo- 
morphism, and pyknosis, with many mitotic figures 
in the degenerated cells; some fibrosis 

After Operation (10/4/38): Few remaining cells, 
showing vacuolation and pleomorphism; extreme 
hyalinization; pronounced vessel changes. 

Case No. 8: Biopsy: Omitted. 

After Operation (9/12/39): Isolated cancer cells 
with extreme pleomorphism, giant-cell formation; 
extensive sclerosis and vessel changes. 

Case 9: Biopsy (9/28/39): Adenocarcinoma. 
Besides well preserved cells, extensive pleomorphism 
and pyknosis; extensive hyalinization; no vessel 
changes. 


After Operation (1/16/40): Adenocarcinoma of 


breast and axillary nodes. Besides unaltered cells, 
some with vacuolation and pleomorphism; extensive 
sclerosis; no vessel changes. 


Besides unaltered cells, marked vacuolation, pleo- 
morphism, karyolysis, and calcification; marked 
fibrosis and endarteritis. 

After Operation (5/18/42): Adenocarcinoma 
Besides unaltered cells, marked vacuolation, pleo- 
morphism, and karyolysis; extensive fibrosis and 
endarteritis. 

Case OF Mrs. F. W.: Biopsy (8/24/34): Medul- 
lary carcinoma. Besides unaltered cells, marked 
pleomorphism and fibrosis. 

After Operation (9/12/35): Medullary carcinoma. 
Besides unaltered cells, many with vacuolation, 
pleomorphism, karyolysis, and necrosis; extensive 
sclerosis and endarteritis. 

Case oF Mrs. S. H.: Biopsy (4/20/36): Medul- 
lary carcinoma. Besides unaltered cells, vacuola- 
tion, pleomorphism, and necrosis; extensive fibrosis; 
no vessel changes. 

Case or Mrs. E. Y.: After operation (10/5/42): 
Medullary carcinoma. Besides unaltered cells, 
extensive vacuolation, pleomorphism, necrosis, and 
calcification; very extensive hyalinization and 
endarteritis. 


DESCRIPTION OF IRRADIATION TECHNIC 


A. For all cases except Case 10 the 
following factors were employed: 200 kv.; 
20 ma.; 1 mm. Cu + 1 mm. AI filtration; 
SO cm. distance; half-value layer 1.425 mm. 
Cu; 9.16 r (in air) per minute. The daily 
dose to the skin was 100 r (in air); the time 
of administration was 10.91 minutes. Two 
breast ports (tangential, utilizing bolus 























bags) and, after completion of the breast 
irradiation, 3 axillary ports (direct, an- 
terior, and posterior) were treated daily, 


with cones. The apparatus used was a 
General Electric KX-3, half-wave recti- 
fication. 

B. For Case 10 the factors were: 250 
kv.; 15 ma.; Thoraeus filter + 1 mm. Al; 
50 cm. distance; half-value layer 2.80 mm. 
Cu; 33.22r (in air) per minute. The daily 
dose to the skin was 100 r (in air), in 3.6 
minutes. Three cycles of treatment were 
given, each of fifteen days, with an interval 
of thirty-five days between the first and 
second ; forty-three days between the second 
and third. The total estimated breast 
tumor dose was 1,876 r in each cycle; the 
mid-axillary dose 1,513 r in each cycle. 
Two breast ports (tangential) and 2 
axillary ports (direct and posterior) were 
treated daily (without cones). The breast 


portals were each 9 X 4cm. The axillary 
ports were 9 X 14cm. (direct) and 14 XK 14 
cm. (posterior). The apparatus was a 
General Electric 250, self rectification. 
With Technic A, desquamation of the 
skin and exudation resulted; 


but with 





Davip S. DANN AND ROBERT KORITSCHONER 


Fig. 2. Case 10 (left): Obliterating endarteritis following irradiation (A) 
endarteritis without irradiation (A) 








Case E. Y. (right): Obliterating 


Technic B, only moderate tanning of the 
skin ensued. 


ANALYSIS OF HISTOLOGIC REACTIONS TO 
IRRADIATION 

The histologic changes induced by ir- 
radiation in normal and tumor tissues are 
already well known, thanks to the ex- 
haustive studies of many investigators. 
A study of our material adds nothing es- 
sentially new to the description of these 
changes. We propose, therefore, to limit 
our discussion to some apparently different 
concepts concerning the interpretation of 
the following histologic reactions: sclerosis, 
endarteritis, calcification, ‘spotty’ necro- 
sis, and cell degeneration in relation to 
viability and non-viability. 

Sclerosis is usually considered an effect 
of radiation. In our series this has not 
been a constant finding. To explain this 
discrepancy, we have invoked the concept 
of an additional factor inherent in the 
host, a sclerotic diathesis, so to speak. 
Sclerosis, in our opinion, is merely the 
natural response of the fibrous tissue in an 
endeavor to replace severely damaged and 
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necrosed tissue and is not a direct effect of 
irradiation. This response varies with the 
individual, as evidenced by the difference 
in extent of fibrous tissue formation ob- 
served in wound healing and organization 
induced by the same causative agent. 
Endarteritis, like sclerosis, has not been 
observed in all our irradiated cases. Fur- 
thermore, endarteritis may occur without 
radiation, as a non-specific reaction, in 
stomach ulcers, obliterating appendicitis, 
and many other chronic inflammatory dis- 
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Sections of the tumor showed typical medullary 
carcinoma, with areas of cell destruction and exten- 
sive fibrosis accompanied by obliterating endarte- 
ritis, and calcification (Figs. 1-3). 


The changes observed in this case are 
so similar to those occurring after irradia- 
tion that even the experienced investigator 
might be misled. 

Another interesting phenomenon ob- 
served in irradiated breasts is the presence 
of extensive areas of necrotic cancer tissue 
and well preserved tumor nests lying side 





Fig. 3. Case 2 (left): Calcareous débris following irradiation. Case E. Y. (right): Calcareous 
débris without irradiation 


eases. In all of these conditions, the 
individual reactions of the host are ap- 
parent. 

Halley and Melnick (2) described cal- 
careous débris as a late effect of radiation. 
Here again we have to deal with a regres- 
sive pathologic change not inherent in ir- 
radiated tissue but consequent to cell 
death in general. 

To illustrate the fact that sclerosis, endar 

teritis, and calcification may occur without 
irradiation we may cite the following case 
of carcinoma of the breast. 
_ Mrs. E. Y (36734), 66 years old, had a large mass 
im the left breast with axillary nodes, first noticed 
three years previously. Radical mastectomy was 
performed. Inquiry disclosed that the patient 
had received no irradiation prior to operation. 


by side. This was noted particularly in 
Case 6 (Fig. 4). This “‘spotty”’ distribu- 
tion of necrosis will be discussed in detail 
below (p. 222). That it may not be due 
solely to irradiation is suggested by the 
occurrence of identical changes in an un- 
treated anal metastasis in the same pa- 
tient (Fig. 4). Apparently there exists 
a natural defensive reaction of the host 
to a specific type of tumor. 

This discussion is not intended to mini- 
mize or disprove the role played by x-rays 
in the production of regressive changes, 
but rather to point out that other factors 
must play their part as well and that the 
rays may only enhance the defensive re- 
action which is specific for a certain type of 
tumor and host. 











Davip S. DANN AND ROBERT KORITSCHONER 


Fig. 4. 
by side following irradiation. A. 


B. Necrotic tumor cells. 


Finally, we come to a most important 
consideration in the analysis of the histo- 
logic reaction, namely, the determination 


of viability of irradiated cancer cells. The 
distinction between viable and non-viable 
cells presents a most puzzling situation, 
especially if the cells have become isolated 
in dense fibrous tissue. Under these cir- 
cumstances, it is difficult and often im- 
possible to differentiate cancer cells from 
damaged fibroblasts and even degenerated 
normal acinic epithelial cells. The cells 
may appear non-viable, but this is a 
biologic assumption based on a purely mor- 
phologic observation and, in our opinion, 
an erroneous conclusion, since the viability 
of a cell can be determined only by biologic 
criteria. 

An obvious method would be to observe 
the future course of the disease in such 
patients. If, however, the breast contain- 
ing questionable cells has been radically 
removed, a definite answer concerning 
viability cannot be made. The lack of 
local recurrence cannot be adduced as 
evidence of non-viability, since there may 


Case 6: The photograph on the left shows areas of necrosis and preserved tumor, lying side 
Proliferating tumor cells. B. 
graph on the right shows similar changes in untreated anal metastasis. A. 


Necrotic tumor cells. The photo- 
Proliferating tumor cells 


have been complete removal of all cancer 
cells (this may apply to Case 1). Nor can 
the appearance of local recurrence prove 
viability, s nce the new growth may be due 
to viable cells not observed in the original 
sections and spared by surgery. 

On the other hand, if the breast has not 
been removed and only biopsy study has 
been made, the question of viability can 
be answered more definitely. Here again 
two possibilities present themselves: the 
presence and absence of local recurrence. 

Recurrence cannot be regarded as abso- 
lute proof of viability, since biopsy may 
easily have missed some areas of viable 
cells. Time and again, one observes areas 
containing large, pale, apparently non- 
viable cells and other areas showing well 
preserved nests of cancer cells. This may 
explain the sequence of events in Case 3, 
in which, four months after irradiation, only 
large, pale cells of questionable viability 
were found, but two years later typical 
adenocarcinoma was observed (Fig. 5). 

Should there be no local recurrence, we 
may well assume that the cells in question 
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Fig. 5. Case3: The photograph on the left shows disappearance of cancer, except for a few ques- 
tionable, large pale cells (A) four months after irradiation. The section on the right shows reappearance 


of viable cells two years later (A). 


were not viable. The only other alterna- 
tive, in the latter instance, would be the 
assumption that the biopsy had removed 
all of the cancer cells, which seems hardly 
reasonable. 

Another possible method of determining 
viability may be tissue culture when this 
has been developed into a practical routine 
procedure. 

Our study leaves the important question 
concerning the viability of cells still un- 
answered. Weare forced to conclude, with 
Lenz (3), that whenever large, poorly 
stained pathologic cells remain after ir- 
radiation, the claim of complete steriliza- 
tion or destruction of the cancer cannot 
be made. 


ANALYSIS OF IRRADIATION TECHNIC 

Despite the large tumor doses delivered 
with technic A, complete destruction of 
the cancer cells was not obtained, with 
one possible exception, Case 1. Our dis- 
appointment, in this respect, is shared by 
Lenz and by Halley and Melnick. These 
latter authors made the interesting obser- 


vation that very few viable cancer cells were 
present two to three weeks after irradiation, 
but eight to twelve weeks later many viable 
cells had made their appearance. A similar 
sequence of events, although the time 
interval was different, may have occurred 
in Case 3, in which definitely viable can- 
cer cells were not found four months after 
operation but were observed two years 
later. Either the severely damaged cells 
were capable of recuperation or, as pre- 
viously pointed out, the recurrence was 
due to viable cells missed in the biopsy. 

If recurrence is due to recuperation of 
damaged cells, it might be possible to 
prevent this by administering repeated 
cycles of irradiation. Accordingly, technic 
B was devised and utilized in Case 10. 
The time interval between cycles, five to 
six weeks, was selected on the basis of the 
recuperative period suggested by the ob- 
servations of Halley and Melnick. We 
reduced the dose of each cycle to half that 
of the original technic, on the assumption 
that the recuperating cells would be more 
radiosensitive, first because they would 
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be damaged by previous radiation; second 
because they might be undergoing mitosis 
(law of Bergonié and _  Tribondeau). 
Furthermore, the reduction of the dose 
would at the same time spare the normal 
tissues. Thus we attempted to employ a 
technic which would successfully destroy 
tumor tissue while preserving normal 
tissue—the ultimate goal in radiation 
therapy. 

Here again we met with disappointment. 
It may be that the failure in this case, as 
well as in our other cases, was due to the 
technic employed. Possibly the daily 
doses were too small. In this connection 
the observations of Luther (4) concerning 
cell division in the skin of irradiated Sala- 
mander larvae may be applicable. He 
found that ‘‘a single dose of 550 r-units 
delivered to the Salamander skin prevented 
cell mitosis, while fractionated radiation 
(single dose of 100 r-units, total 550 to 
1000) produced a cyclic occurrence of mi- 
totic figures. Further, the radiation re- 
action was the same whether the cells 
were in mitosis or not. Surprisingly, no 
relation could be established between the 
number of mitoses and the type and 
strength of irradiation. A radical effect of 
multiple irradiation can only be expected 
when the single doses are large enough to 
completely check the regenerating cells.” 

Another point of interest in the irradia- 
tion effect concerns its distribution. It will 
be recalled that, occasionally, completely 
destroyed and well preserved, proliferating 
cancer cells were observed, microscopically, 
lying side by side—the so-called ‘‘spotty 
effect” of irradiation. Many authors have 
sought an explanation for this strange 
phenomenon. Warren (5) states that “‘it 
is too often assumed that radiation uni- 
versally affects the tissue which is exposed 
to it, and some investigators even have 
the impression that every particle within 
a field of radiation is subject to the radia- 
tion effect. This is far from the truth.” 


He quotes Crowther (6), who proposes a 
most interesting theory to explain these 
effects on the basis of the calculated 
chances of irradiation of molecules of air. 
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“Suppose that it were possible to pass, 
through the air of an ionization chamber, 
x-radiation at an intensity of 1 r/second 
continuously, day and night, for 500 years, 
we should still leave about '/; of the mole- 
cules unirradiated. If we assume that the 
smallest particle which is directly visible 
under the microscope has a diameter of 
0.2 micron, then irradiation of a medium 
containing such particles, with a dose of 
100 r, would leave half these particles un- 
affected. Since some, at least, of the bio- 
logical structures on which, as we have 
seen, X-rays exert a specific effect, are cer- 
tainly smaller than this, the discontinuous 
distribution of energy in x-ray absorption 
must clearly be kept in mind.” The 
“target hypothesis’’ of Crowther may, 
therefore, be the explanation for the failure 
of complete sterilization of a tumor by ir- 
radiation. 

In the further development of irradiation 
technics for the treatment of carcinoma of 
the breast, serious consideration should be 
given to the “target hypothesis,” accord- 
ing to which, the extent of destruction of 
the tumor would be influenced, mainly, 
by the amount of absorbed radiation. 


SUMMARY OF OBSERVATIONS 


A frank analysis of our experience leads 
to the following conclusions. 

1. Complete sterilization of carcinoma 
of the breast and axillary nodes by frac- 
tionated irradiation has not been ac- 
complished. 

2. Irradiation of carcinoma of the 
breast accomplishes definite reduction in 
size of the tumor and pronounced regressive 
changes which may be due to the enhance- 
ment of the natural defensive reaction of 
the individual host to the tumor. 

3. Operable carcinoma of the breast 
should be treated by radical amputation. 

4. The additional benefit derived from 
preoperative irradiation of operable car- 
cinoma remains to be established. 

5. Inoperable carcinoma may become 
operable after irradiation. 

6. Radiation therapy is recommended 
in the following groups of cases: (a) in- 
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operable carcinoma; ()) operable car- 
cinoma for which operation is refused; 
(c) operable carcinoma with physical con- 
ditions contraindicating operation. 

7. Further studies of the individual 
factors governing irradiation may disclose 
an improved technic for the treatment of 
carcinoma of the breast. 

8. A comprehensive centrally con- 
trolled plan of investigation should be 
inaugurated to establish the precise value 
of irradiation therapy of breast carcinoma. 


PROPOSED PLAN FOR FURTHER STUDY 


At the present time, the individual 
radiologist reads a paper or listens to a 
presentation by an authority recommend- 
ing a certain type of treatment and, in 
most instances, his immediate reaction is 
to follow the same procedure. As a result, 
a large number of patients are treated 
more or less according to a single plan. 
Since it requires many years to establish 
the value of a new procedure in the treat- 
ment of cancer, much valuable time is lost 
if it should prove incorrect. However, by 
pursuing numerous and varied plans, we 
believe these objections can be overcome. 
We propose, therefore, that a commission 
of representative radiologists, surgeons, 
and pathologists be appointed to plan and 
execute a study of this problem. 

After thorough consideration of the 
problems involved, we believe the study 
could be conducted along the following 
lines: First of all, the large amount of 
material required could be derived from 
four groups: (1) operable cases with pre- 
operative irradiation; (2) operable cases 
with physical conditions contraindicating 
operation; (3) cases in which the patient 
refuses operation; (4) inoperable cases. 
After establishing the histologic diagnosis 
(a primary requisite in all cases) relative 
to classification and grade, the variations 
in treatment should concern the wave 
length, intensity, total and individual 
tumor dose, time, and auxiliary factors. 

It is superfluous to elaborate further 
on the many possible technics involved, but 
it may be advisable to designate some of 
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the auxiliary factors of irradiation, namely: 
sterilization (Courmelles, 7), fever therapy 
(Warren, 8), freezing (Fay and Smith, 9), 
injection of distilled water (Failla, 10), 
and diet (Rhoads, 11). Ina comprehensive 
study of this nature, it is necessary to take 
all factors into account, since the specific 
effect or importance of each factor, alone 
or in combination, has not been established. 

Obviously, no single individual or in- 
stitution has sufficient material or facilities 
to accomplish this suggested study in a 
reasonable period of time. Therefore, 
various institutions should be selected and 
allotted a specific phase of this problem.’ 
Each institution should submit to the 
Commission a detailed report of the in- 
dividual case as treatment is completed 
and further follow-up observations at 
regular intervals. 

Following years of such study, and after 
assembling the reported facts, the Com- 
mission will be in a position to decide not 
only the true value of each individual 
method but the value of preoperative ir- 
radiation in general.* 

Note: For aid in preparation of the manuscript, 
we wish to express our thanks to Doctor Louis 
Scarpellino, Mrs. Mildred Kice, Miss Doris Lowe, 
and Mrs. L. W. Nowlin. 


4949 Rockhill Road 
Kansas City, Mo. 
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DISCUSSION 


Theodore J. Wachowski, M.D. (Wheaton, IIl.): 
This paper is an excellent one, carefully done, well 
thought. out, but unfortunate in the fact that it 
has so few cases toreport. I think we should report 
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good work even though the volume is small, byt 
statistics based on large numbers are necessary. 
We cannot evaluate all the factors that Doctor 
Dann has mentioned on a few cases. 

I was more than pleased, therefore, at the sug 
gestion of a sort of registry to include therapy. 
I feel that this is an excellent idea. There is no 
reason why we shouldn’t register our cases as 
routinely as the surgeons register their bone tumors 
At first, of course, there would be some difficulty, 
but I think we could save valuable time in reaching 
a final conclusion as to the efficacy of radiation 
therapy. 

My own experience in preoperative therapy has 
been much like Doctor Dann’s. We treat a case 
when we can get it from the surgeon, but in large 
institutions particularly the surgeons are very 
capable and confident of their ability to handle 
cases. In private practice, where surgeons are 
perhaps not so confident, I get more cases for pre- 
operative therapy and, like Doctor Dann, I have a 
small series, which I feel I should report. If we 
could accumulate such cases in one central clearing 
house, I think we should be far ahead of the game. 
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An Experimental Study of the ‘’Danger’’ Dose of Roentgen Rays for the Intestinal 
Mucosa in Dogs and an Analysis of 195 Cases Treated in the State of 
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OENTGEN THERAPY has attained a 

definite place in the treatment of 
carcinoma of the rectum and sigmoid. In 
yperable cases it is used as an adjunct to 
surgery in the form of either preoperative 
or postoperative irradiation or a combina- 
tion of both, especially if metastases 
were found at operation. Borderline cases 
may sometimes be rendered operable by 
properly applied roentgen therapy, and in 
inoperable cases irradiation will produce 
varying degrees of palliation. At this 
time it is impossible for us to state that 
irradiation alone can permanently cure an 
appreciable percentage of patients with 
carcinoma of the rectum or sigmoid while 
radical operation alone, in the early stages 
of the disease, offers a five-year survival 
rate of approximately 50 per cent (8). 

It has long been known that the rectal 
mucosa is sensitive to radiation, and 
ulceration as well as perforation has been 
observed both experimentally (9) and 
clinically (5, 6,7). We could not, however, 
find any definite data regarding the toler- 
ance dose for the rectum or sigmoid. It 
seemed worth while, therefore, to deter- 
mine as closely as possible the threshold 
“danger” dose for the intestinal mucosa. 


EXPERIMENTS 


Nine adult dogs were chosen because 
they could be kept alive for relatively 
long periods and thus allow the detection 
of late reactions should these occur. One 


—— 


' Presented before the Radiological Society of North 
America, at the Twenty-eighth Annual Meeting, 
Chicago, Ill., Nov. 30-Dec. 4, 1942. 

ormerly resident in the Department of Radi- 
we State of Wisconsin General Hospital, Madison, 


animal had to be discarded because of 
illness. The average weight of the dogs 
was 10) kg.; one was larger than the rest, 
weighing twice the average. The average 
diameter of the pelvis was 9 cm. 

Two fields of 10 X 10 cm., one anterior 
and one posterior, were exposed. In 
order to simplify the interpretation of the 
results the doses were given in a single 
sitting and not repeated. The roentgen 
rays were produced at 175 kv., 15 ma., 
and filtered through 0.5 mm. Cu + 1.0 mm. 
Al (H.V.L.c, = 1.0 mm.), the F.S.D. was 
50 cm., the output 40 r/min. One pair of 
dogs received 600 r (in air) over the 
anterior and posterior pelvis, a second 
pair 900 r (in air), and 3 dogs 1,200 r (in 
air). Measurements with an ionization 
chamber in the rectum showed that ap- 
proximately 850, 1,300, and 1,700 r, 
respectively, were effective at this site. 

All animals were examined proctoscopi- 
cally before and at regular intervals after 
the treatment. Most of them had some 
nausea and vomiting, diarrhea, urethritis, 
and loss of appetite, weight and vigor, last- 
ing as long as three or four weeks. Those 
which received the lowest dose showed little 
or no reaction in the mucosa on procto- 
scopic examinations. The observation 
period was thirty-one months. Those in the 
intermediate group had a moderate degree 
of radiation proctitis beginning on the 
eighth to the tenth day; tolerance seemed to 
vary, since one of the animals died twenty- 
one days after irradiation from generalized 
peritonitis without demonstrable perfora- 
tion. In the other a perforation occurred 
in the exposed area and death ensued ten 
weeks after the exposure. The 3 dogs which 
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equivalent to that of a single dose of 1,299 
r. The reaction in the intestinal mucosa 
appeared later and was much milder than 
in the dogs given 1,200 r in one sitting. 
Two months after the exposure, however. 
an obstruction began to develop accom- 
panied by marked tenesmus and slough- 
ing, and the animal died three and a half 
months following treatment, from gener- 
alized peritonitis. 

Comment: From our experiments we 
would conclude that a single dose of 900 r 
effective in the normal intestinal mucosa 
of a dog can be tolerated without producing 
serious damage; a dose of 1,300 r effective 
in the intestinal wall caused obstruction, 
perforation, generalized peritonitis, and 
death within fourteen, forty-eight, and 
fifty-two days, respectively, after the ex- 
posure. Doses above that level, if given 
in one sitting, must therefore be considered 
fatal to dogs. Although we used the frac- 
tional dose method in only one animal, 
the striking difference in reaction must be 
emphasized. As clinical experience has 
taught us, higher total doses can be given 
with that method than with the single 
massive dose method. 


CLINICAL REPORT 


During the ten-year period from 1928 
through 1938, 195 cases of carcinoma of 
the rectum and sigmoid were treated at the 
Wisconsin General Hospital by a com- 
bination of surgery and irradiation, by 
irradiation following surgery done before 
received the highest dose (1,200 r in air) admission, or by irradiation alone. This 
expired fourteen, forty-eight, and fifty-two series of cases was reviewed in an attempt 
days, respectively, after irradiation. Post- to determine the value of radiation therapy 
mortem examination revealed perforation as a palliative measure and as an adjunct 
of the intestines about 5cm. above the anus to surgery in the treatment of this disease. 
in one (Fig. 2) and severe ulceration in In the majority of cases the plan of treat- 
another (Fig. 1), but no severe local re- ment was primarily surgical, as 177 of the 
action in the animal which died two weeks 195 patients had undergone some type of 
after the exposure. surgery either before or after admission. 

In one instance the fractional dose Nine of the remaining 18 cases were treated 
method was used, the animal (dog 8) re- by x-rays and by gamma radiation and 9 
ceiving 360 r (in air) to the anterior and by x-rays alone. Fifty-four patients in 
posterior pelvis daily for seven days. the first group were operable and after 
According to Reisner (10), the biologic resection of the primary lesion were given 
effect of the total dose applied would be postoperative x-ray therapy. Twelve ad- 


Fig. 1. Rectum of Dog 9, showing ulcerative colitis 
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ditional cases became suitable for re- 
section after one series of x-ray treatments. 
Colostomy was done in 96 cases, which were 
later given x-ray therapy; 17 of these also 
received interstitial irradiation by means 
of gold radon seeds. Colostomy relieves 
existing bowel obstruction in far advanced 
stenosing lesions and prevents development 
of obstruction in cases less advanced. 
By diversion of the fecal stream away from 
an ulcerated lesion in the lower bowel, a 
certain amount of palliation due to lessen- 
ing of secondary infection may be expected. 
It is believed, however, that the amount of 
palliation can be increased by x-ray therapy 
administered after colostomy, as was done 
in this series of cases. Just how much can 
be attributed to the colostomy and how 
much to x-ray therapy cannot definitely be 
stated, since no cases were observed in 
which colostomy alone was done. How- 
ever, the appearance of the local lesions, 
which at times either regress or remain 
stationary after x-ray therapy would indi- 
cate that the latter is effective in retard- 
ing the growth of the carcinoma. 

The sex incidence in this series was 
nearly 2 to 1 in favor of the male, as 123 
cases occurred in males and 72 cases in 
females; the age distribution is given in 
Table I. The majority of patients were 
between 50 and 70 years old. 


TABLE I: AGE INCIDENCE 

Years No. Patients 
20-30 
31~40 
41-50 
51-60. . 
61-70... 
71-80 
Above 80 ion ae 


woe 
Shin=— to 


im 36 
ou 


Total..... ‘ oa eee 


Symptoms and Site of Lesion: The most 
common symptom in these patients was 
bleeding from the rectum; it was present 
in 68 per cent of the cases. Pain, diarrhea, 
and constipation were next in order, oc- 
curring in from 30 to 40 per cent. Bowel 
obstruction was the initial sign in 13 cases. 
A feeling of fullness in the rectum was the 
chief complaint in 20 cases, while 3 patients 
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Fig. 2. Postmortem findings in Dog 5, showing per- 
foration of the rectum. 


had no symptoms referable to the lower 
gastro-intestinal tract. 

The primary lesion occurred most fre- 
quently in the rectum, as carcinoma was 
found here in 143 instances. The recto- 
sigmoid junction was next most commonly 
involved, being the site of the primary 
lesion in 34 cases; the sigmoid was in- 
volved in 18 cases. The diagnosis of car- 
cinoma was confirmed histologically in 
166 cases, either by biopsy or autopsy, 
and in every instance the pathologist re- 
ported an adenocarcinoma. 

Stage of Disease: A majority of the 
previously untreated lesions were far ad- 
vanced at the time of first admission, as 
evidenced by the fact that resection was 
possible in only 54 cases, which is less 
than one-third the total number. This is 
in agreement with the experiences of large 
surgical clinics (3). In nearly two-thirds 
of these 54 patients the disease was of 
stage 2 or 3, 7.e., the lesions were large, in- 
volved the entire wall, and showed begin- 
ning invasion of the fat. Exploration at the 
time of colostomy revealed local extension 
or metastases in 110 cases. Distant me- 
tastases were present in 17 cases at the time 
of first admission, and 24 cases were 
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recurrent when first seen. Only 25 per 
cent of the entire series of patients were 
admitted within three months following 
the onset of symptoms, while 25 per cent 
more were seen within nine months after 
the symptoms had appeared. The remain- 
ing 50 per cent had symptoms for from one 
to two years prior to admission. 

Radiation Therapy: The radiation ther- 
apy was governed by the surgical pro- 
cedures which had been carried out, the 
extent of the primary lesion, and the 
general condition of the patient. Each 
case was considered individually at the 
time the patient was referred for therapy, 
but for purposes of discussion the cases may 
be divided into four groups and the method 
of handling of each of these can best be 
illustrated by a description of the pro- 
cedure followed in a patient from the 
group. The four groups are: 


1. Far advanced inoperable cases. 

2. Borderline operable cases which may 
become resectable after a course of 
x-ray therapy. 

3. Cases in which resection has been 
done and which are given post- 
operative therapy. 

4. Recurrent or metastatic cases. 


In the first group, consisting of patients 
with far-advanced inoperable lesions, only 
palliative treatment is given, with x-rays, 
interstitial radon implants, or both. Usu- 
ally these patients will already have had a 
colostomy when referred for treatment. 
A course of x-ray therapy is started as soon 
as the patient has recovered sufficiently 
from the colostomy to tolerate treatment. 
In many instances this first course can be 
instituted within one to two weeks follow- 
ing operation. If the general condition is 
poor, it is wise to wait longer than two 
weeks, or it may be necessary to interrupt 
the course because of weakness and irradia- 
tion sickness. Treatments are given daily, 
and two pelvic portals, one anterior and 
one posterior, each 15 to 20 X 20 cm. in 
size, are used. Both portals are treated 
at one sitting, 200 r (in air) being applied 
to each. The quality of radiation used in 
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the present series varied from H.V_L, = 
1.05 mm. to 1.35 mm. Cu. The latter 
quality was employed in large patients and 
in patients having had previous courses 
of x-ray therapy. With this method of 
application, we found the tolerance dosage 
to vary from 1,600 r to 2,400 r over each 
of the two fields, depending on the dj- 
ameter of the pelvis, the systemic reaction, 
and the degree of diarrhea. Thus a series 
of 8 to 12 treatments constitutes the first 
course of palliative x-ray therapy. At 
times, if the patient is not in good enough 
general condition to tolerate this amount 
of treatment, the dosage may be reduced 
to 1,200 to 1,400 r over both fields. At 
the end of this first course, the patient is 
discharged, to return in three months for 
examination. If he is found to be fairly 
comfortable at that time and is thought 
to have received satisfactory palliation 
from the first course of therapy, a second 
course may be deferred for one or two 
months or even longer. In many instances 
the patient will no longer complain of 
bleeding, the amount of mucous discharge 
and pain will have decreased, and in gen- 
eral he will be considerably improved 
symptomatically. Objectively the lesion 
will be less vascular, will not bleed so easily 
upon rectal examination, and will be less 
sensitive or painful to touch. Further 
series of treatments are given at intervals 
of three to four months up to skin toler- 
ance. The average number of series of 
treatments given for palliation was two 
to three; in some instances four to five 
series were administered. Toward the end 
of the course of the disease, treatment is 
reserved for pain and short series of three 
to four treatments are given. 

In other inoperable cases the lesion may 
be treated with gold radon implants if it 
can be visualized well through the procto- 
scope. Implantation is done at the end 
of two months following the first course of 
x-ray therapy, at which time the lesion 
will be found to be firmer and less vascular 
than before treatment, and more suitable 
for this procedure. Implants of 1 me. 
strength with a wall thickness of 0.3 mm. 
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Au are placed in the rectal lesion through 
the proctoscope, at points approximately 
1 cm. apart, so as to give a uniform dis- 
tribution of radiation. Satisfactory palli- 
ation can be obtained in this manner in 
cases where the lesion is not too high nor 
too extensive for visualization. Implanta- 
tion can be alternated with courses of 
palliative x-ray therapy or can be repeated 
from two to four times at intervals of 
three to four months. 

The second type of case is also one in 
which the tumor has been found to be 
fixed and inoperable at the time of colos- 
tomy. There may be a few regional lymph 
node metastases, or none at all. These 
patients we give a tolerance dose of x-ray 
therapy and re-examine at the end of two 
months. At this time the lesion may have 
become movable and be considered re- 
sectable; then resection is done. If, how- 
ever, the lesion is still fixed, only further 
palliative therapy is given, since it has 
been found that if the tumor does not be- 
come movable after one series of x-ray 
therapy it will seldom do so after further 
treatment, since the resulting fibrosis 
tends to fix it further. Thus the decision 
as to operability must usually be made 
at the end of two months following the 
first series of treatments. In those cases 
where the tumor is resected, one course 
of postoperative treatment is given after 
the surgical incision has healed. 

The third type of patient is the one 
referred for postoperative x-ray therapy fol- 
lowing primary removal of the lesion, either 
by an abdominal-perineal excision, one 
stage if possible, or by posterior excision. 
If such a patient has had an uneventful 
convalescence following operation, x-ray 
therapy may be instituted one or two weeks 
later, providing the wound is well healed 
in those cases with resection through a peri- 
nealincision. The patient is given 1,600 to 
1,800 r to two opposing fields in daily doses 
of 200 r ( in air) per field, and is discharged 
from the hospital. At the end of three 


months he is examined. If he is then found 
to be free from demonstrable recurrence 
or metastases, a second postoperative 
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series may be given, the dosage being some- 
what decreased, depending on the con- 
dition of the skin. After this second series 
the patient is re-examined at intervals of 
three to four months. Further series are 
not given routinely and treatment is 
reserved for recurrences or metastases 
should they occur. 

The fourth group of patients includes 
those who have recurrence of carcinoma or 
signs of metastases at the time they are 
first seen. These recurrences or metastases 
may have developed after various types 
of surgical procedure or previous radiation 
therapy given elsewhere. Recurrences in 
the skin or about the anal orifice may be 
implanted with radon implants or treated 
with palliative x-ray therapy. Recurrent 
pelvic or abdominal masses are given short 
series of 3 to 4 X 200 r to the front and 
back of the pelvis or abdomen for pallia- 
tion. Localized bone metastases which 
cause pain are given 4 to 6 X 200 r for 
palliation. Pulmonary lesions, if limited 
to one lung, are given 10 to 12 X 200 r to 
the chest, anteriorly and posteriorly. 

Analysis of Results: There were 104 
patients in Group 1 who were given pallia- 
tive therapy as described above; 17 pa- 
tients received palliative implantations 
combined with external irradiation; in 
the early part of the series 2 patients were 
treated with radium needles and 7 with 
screens in addition to external irradiation. 
Fifty-seven per cent of these showed some 
degree of subjective improvement for 
periods of three to twelve months, while 
an additional 5 per cent were subjectively 
improved for one to three years. Ob- 
jectively 20 per cent of the lesions either 
remained stationary or showed regression 
for periods of three to twelve months; in 
these cases there was also definite sub- 
jective improvement. An additional 4 
per cent were observed for from one to 
three years and remained stationary during 
this time. This leaves 34 per cent of the 
group who did not benefit by irradiation. 

Twelve cases belonging to Group 2 
became operable after one series of x-ray 
treatments. Three of these patients died 
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after resection. Three patients were fol- 
lowed for six months and during this time 
one expired, one had a recurrence, and one 
was free from disease six months following 
resection. In one case a recurrence devel- 
oped twelve months after resection and 
the patient died. Two patients were fol- 
lowed for eighteen months before showing 
recurrences and 2 cases were followed, one 
for forty-five months, the other for forty- 
eight months, without recurrence. In one 
case there was a recurrence after forty- 
eight months. 

Fifty-four patients fell in Group 3; one 
record could not be found, leaving 53. 
Forty-seven were observed for three 
months or longer. Twenty-three of these 
were followed for three to twelve months 
and during this time 18 had recurrences. 
Twelve patients were followed for one to 
three years and 9 of these had recur- 
rences; 5 patients were followed for 
three to five years. Seven patients were 
followed for five years or longer and re- 


TABLE II: ANALYSIS OF END-RESULTS IN 54 OPERABLE 
CASES 
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mained well without signs of carcinoma. 
Three of these 7 were followed five and 
one-half years, one for six years, one for 
seven years, one for eight and one-half 
years, and one for nine years. Four of the 
patients had early lesions when first seen; 
two belonged to stage 2; all were micro- 
scopically diagnosed as carcinoma (Table 
II). This represents a survival rate of 23 
per cent for three years or more and of 13 
per cent for five years or more. 
Twenty-four patients belonging to 
Group 4 were treated for recurrence or 
metastases, and 21 were followed for three 
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to six months. During this period of ob- 
servation 9 patients with recurrences re- 
ceived some degree of palliation, and 3 
patients with metastases were benefited by 
the treatment. ; 

One patient who has been followed for 
eight years and six months is not included 
in any of the above four groups since he 
was treated by irradiation alone. The 
lesion in this case was small and was 
clinically considered malignant, although 
biopsy was not done. This patient re- 
ceived one series of x-ray treatments to the 
pelvis, followed by implantation of the 
lesion with radon seeds. At the end of 
eight years and a half no sign of recurrence 
is present. 

COMMENT 

The most striking factor in this survey 
is the low percentage of five-year survivals, 
especially if compared with some of the 
statistics reported in the literature (1, 2, 4). 
Our figures are based on patients whom we 
examined ourselves or whose family physi- 
cian sent in a written report as to their 
condition on Oct. 1, 1942. The follow-up 
was not as good as with our cases of cancer 
of the breast, and there is a possibility that 
some patients are still alive and well al- 
though we are unable to account for them 
in this analysis. On the other hand, most 
of our patients came with fairly well ad- 
vanced lesions and, as in other state hos- 
pitals, a good many did not return to com- 
plete their prescribed course of radiation 
therapy. We feel that from our experience 
in this series it would be impossible to 
evaluate, with any degree of accuracy, 
the role of postoperative x-ray therapy 
as an adjunct to surgery in the treatment 
of cancer of the rectum. 

There is no doubt, however, that as a 
preoperative procedure it will often render 
an inoperable tumor operable by relieving 
the fixation. It is also true that in ad- 
vanced cases a good deal of palliation may 
be obtained by x-rays alone or a combina- 
tion of x-rays and radium, varying of 
course in degree, and that metastatic le- 
sions, especially in the skeleton, are defi- 
nitely benefited by roentgen therapy. 
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SUMMARY 

1. The anterior and posterior pelvis in 
dogs was exposed to roentgen rays 
(H.V.L.cy = 1.0 mm.) with doses of 600, 
900, and 1,200 r (in air) per field in one 
sitting; in one instance the fractional dose 
method was used. 

2. It appeared that doses effective in 
the rectal mucosa exceeding 900 r may 
lead to ulceration, perforation of the 
rectum, and death of the animals. 

3. One hundred and ninety-five cases 
of cancer of the rectum and sigmoid treated 
during 1928-38 at the Wisconsin General 
Hospital are reviewed. 

4. It is concluded that roentgen rays 
are of definite value in freeing a fixed cancer 
of the rectum, thus rendering it operable, 
that they are a good palliative agent alone 
or combined with radium in advanced 
cases, and are of benefit in the treatment 
of metastases, especially in bone. 

5. The actual value of postoperative 
roentgen therapy in patients with car- 
cinoma of the rectum following radical 
resection cannot be ascertained from this 
survey. 


University of Wisconsin Medical School 
Madison, Wis. 
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DISCUSSION 


Rollin H. Stevens, M.D. (Detroit, Mich.): It 
has not been my privilege to treat many cases of 
rectal or sigmoidal cancer. From what experience 
I have had I have been of the opinion that such 
cancers are very resistant to irradiation, and since 
we could not look for very satisfactory results from 
treatment, I have not felt justified in encouraging 
reference of these cases for whatever palliative 
treatment we might be able to give. 

I have noted with interest the experimental work 
that Doctor Pohle and his associates have done, but 
it would seem to me that they should have many 
more experimental and clinical cases to report before 
trying to establish toleration doses for the mucous 
membrane. There are many things that may 
influence the reaction of skin and mucous membrane 
to radiation—or, in fact, the reaction of any of the 
organs of the body—of which we often fail to take 
cognizance in our experimental or clinical work. 
The presence of small units of molecular compounds 
of high atomic weight in the intestinal canal may 
make quite a difference in the quality and quantity 
of secondary radiation. Diet may influence the 
results. Indeed, many of the laboratories in this 
country are now working on a possible relationship 
between diet and cancer. These and many other 
factors must be taken cognizance of in cancer re- 
search and we must study a large series of cases 
before we can arrive at any satisfactory conclusions 
on toleration of radiation dosage or its effect on 
carcinoma. 


Francis Carter Wood, M.D. (New York, N. Y.): 
In my clinic we have rayed postoperatively a good 
many cases of carcinoma of the rectum, purely from 
a symptomatic point of view, and we continue to do 
so because we feel that we give considerable comfort, 
stop the secretion of mucus, frequently check the 
bleeding, shrink the tumor a little, and, for a few 
months, at least, make the patient feel better so that 
he doesn’t collapse entirely from the knowledge 
that he has a hopeless malignant disease. 

There is one point, however, we have noticed, 
and that is that the age factor is important. Ina 
few patients who are over sixty-five and some up 
to seventy-five we have obtained rather astonishing 
results which, of course, as you all know, is not 
unknown in other types of cancer. We had one 
patient of seventy-nine who lived for three years 
and eight months with a totally inoperable growth. 
She was very comfortable. She was willing to keep 
up her treatment, which was not heavy at any time, 
and we felt that we had justified our therapy by 
giving her a chance to write a book which she 
finished and published after the growth had been 
discovered. The total dosage was 9,600 r. Many 
of our patients feel that they gain enough to make 
the treatment worth while. 

I have seen but one cure as a result of external 
irradiation. The treatment was given in Germany 
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and very heavy doses were used. Years later the 
patient had an obstruction and was believed to have 
a recurrence. The bowel was removed and found 
to be stenosed solely from the inflammatory lesion, 
and the microscope showed no carcinoma in that 
part of the intestine. The patient lived for a 
number of years afterward without any evidence 
of recurrence. 

Ernst A. Pohle, M.D. (closing): I was much 


interested in Doctor Stevens’ criticism of the 
experimental part of our paper. Those of you 


who have done considerable experimental work 
know, of course, that it is one thing to house a 
hundred mice or rats and quite another problem to 
It is an accepted fact that 


house a hundred dogs 
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dogs are more stabilized; therefore, from a relatively 
small number of these animals more reliable con. 
clusions can be drawn than, for instance, if smaller 
laboratory animals or the rather unstable rabbit 
were used. 


The figures we gave for the tolerance dose were 
based on tests in a total of 7 dogs, with 2 or 3 ani- 
mals for each of the three selected exposures, 
They checked so closely and the reactions were so 
alike that there seemed to be little doubt as to the 
interpretation of our observations. At no time did 
we suggest that these findings be transferred to the 
human intestine. As a matter of fact, we em- 
phasized that the dosage in man must be indi- 
vidualized and determined from case to case, 
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The Radiological Exploration of Sinus Tracts, 
Fistulae, and Infected Cavities’ 


H. COURTNEY GAGE, M.R.C.S., L.R.C.P., F.F.R., O.L.P. (Francaise) 
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While it is the policy of RapioLocy to print only 
articles that have not appeared elsewhere in the litera- 
ture, this paper on the Radiological Exploration of 
Sinus Tracts, Fistulae, and Infected Cavities is of such 
exceptional merit, and deals with a subject that has been 
so greatly neglected, that we are happy to republish it here, 
through the courtesy of the authors and of the British 
Journal of Radiology, in which it first appeared (January 
1943).—EDITOR 


— RADIOLOGICAL exploration of certain 
sinus tracts and fistulae with opaque 
contrast media may be a most illuminating 
procedure, giving information about deep- 
seated pathological processes, the nature 
and site of which might not be precisely 
diagnosed without such exploration. Ex- 
ploration, radiologically, may also serve to 
guide a surgeon as to the correct approach 
for the complete eradication of the responsible 
lesion and of the resultant sinus or fistula. 

A sinus is a tract leading from a skin or 
mucous surface to a deep-seated focus of 
suppuration, a vestigial structure or to aber- 
rant secreting tissue; it may result from an 
acute or chronic abscess and may be asso- 
ciated with any of the organisms of suppu- 
ration. It is usually maintained by the 
persistence of suppuration about necrotic ma- 
terial such as a bony sequestrum or broken- 
down lymph-gland tissue, or about a foreign 
body such as a shrapnel fragment or a cal- 
culus. 

A fistula is an abnormal tract leading from 
a mucous surface to another mucous surface 
or to the skin; it may result from acute or 
chronic suppuration, from ulceration es- 
pecially of neoplastic origin, from gangrene 
secondary to pressure, from trauma (surgical 
or otherwise) to an excreting or secreting 
organ, reservoir, or cystic structure. 

The walls of chronic sinuses are made up 
of fibrous tissue lined by granulation tissue 
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which constantly produces pus, and in very 
long-standing sinuses and fistulae there is 
usually a downgrowth of epithelium from 
the skin or mucous surface which may be- 
come complete and prevent spontaneous 
closure of the abnormal tract. 

Both sinuses and fistulae often persist 
unduly after surgical drainage and such persis- 
tence is due to either inadequate drainage, to 
the presence of foreign or necrotic material, to 
a lack of rest of the part or to epithelialisation 
of the tract. A drainage tube of inappropriate 
length may be a factor, preventing rather 
than aiding adequate drainage. 

Generally speaking, the principles of treat- 
ment of sinuses and fistulae are two in num- 
ber: firstly, that the causative necrotic or 
foreign material be removed; secondly, if 
sinuses persist after a removal of the cause, 
that the sinus tract must be eradicated either 
by complete excision or by laying open the 
tract and thoroughly scraping or cauterising 
its whole lining. 

The scope of this paper is only intended to 
cover the exploration of sinuses and fistulae 
communicating with the skin or easily acces- 
sible mucous surfaces. The investigation 
of such lesions as an oesophago-tracheal 
fistula, a gastro-colic fistula, or a recto-vesical 
fistula, and of tracts only accessible after 
endoscopy, is not considered here. 

A high standard of technical precision is 
necessary to explore sinus tracts efficiently; 
certain important general principles should 
govern the technique of exploration, but each 
investigation should be regarded as a peculiar 
problem; yet frequently such explorations 
are performed most casually; so often the 
attitude is—‘‘put in some lipiodol and have 
the case x-rayed.” 

We are of the firm opinion that the radiolo- 
gist responsible for the interpretation should 
himself perform the actual injection. It is 


233 


i. 





234 H. CourtTNEy GAGE AND E. ROHAN WILLIAMS September 1943 


not possible to make a useful report unless 
the radiologist controls the exploration and 
three definite reasons for this opinion may 
be given: 


(i) Many explorations are best done 
under fluoroscopic control. 

(ii) The pressure variations felt by the 
injecting hand must be immedi- 
ately correlated with the visual 
appearances. 

(iii) The best time at which to make film 
records can only be decided by the 
person doing the injection and 
watching the fluoroscopic changes. 


It is clear that the radiologist should be 
the person to explore these tracts (unless 
their openings are only accessible after a sur- 
gical or endoscopic approach). During in- 
jection, the sense of pressure variations is 
of importance, and the interpreter himself 
should have felt those variations; if one 
imagines a physician demonstrating chest 
percussion to a class of students, the latter only 
hear the percussion note, whereas the physi- 
cian not only hears the note but also ap- 
preciates by his touch the significant varia- 
tions in resistance and vibration with the 
varying force of the percussion. 


PRINCIPLES OF EXPLORATION TECHNIQUE 


Sinus tracts or drainage passages may be 
broadly divided into two types: (i) closed 
limited tracts, e.g., a sinus arising from an in- 
fected bone focus, and (ii) open unlimited 
tracts, including most true fistulae, in which 
the tract communicates at its deeper opening 
with a hollow viscus, duct, or cavity, which 
would admit a relatively unlimited amount of 
the contrast medium; two examples may 
be given. Firstly, in the exploration of a 
faecal fistula, when the colon lumen has been 
reached, obviously further unlimited amounts 
of the medium could be injected without 
the pressure rising unduly; secondly, with a 
chronic empyema sinus, whilst the tract must 
be injected without interruption, when the 
cavity is reached, a small further amount will 
suffice to complete the exploration; postural 
changes are then made to show the confines 
of the potential cavity. 


The first principle of technique is that with 
all sinus and fistula explorations a continuous 
column of the contrast medium must be main. 
tained whenever possible until the tract is 
completely explored, or until a hollow viscys 
or cavity is reached. This implies that once 
the injection has been started the pressure 
on the injecting piston must not be released: 
a continuous steady rate of flow is to be 
aimed at; whilst temporary interruptions 
in the flow may be necessary to prepare for 
the taking of radiographs, during the actual 
exposure the flow must be maintained. 
Thus every endeavour must be made to 
produce absolute continuity of the column 
of contrast medium as seen in the radio- 
graphs. 

The two main technical methods might be 
termed: 


(i) Fluoroscopic control method. 

(ii) Fractional injection method (without 
pressure release) with taking of 
radiographs appropriately. 


In many cases a combination of the two meth- 
ods is the ideal arrangement. 

As a general principle it is desirable, when 
possible, to perform injections under screen 
control, especially when communication with 
a hollow viscus or duct is anticipated; the 
fractional injection method without screen 
control is nevertheless usually satisfactory 
and may be more practicable; the preserva- 
tion of asepsis and manipulative adroitness 
is not always feasible when working in semi- 
darkness. As an example of the desirability 
of screen control, one of us was recently 
exploring a postoperative sinus in the lower 
thorax (after drainage of an infected hydatid 
cyst of the liver) in a patient in whom there 
were symptoms of a broncho-pleural fistula; 
the iodised oil passed freely into the biliary 
channels, common bile duct, and eventually 
into the duodenal lumen, and less freely into 
a broncho-pleural fistula. 

If fluoroscopic control is not feasible, then 
large films should be used because of the 
difficulty of anticipating the directional flow 
of some sinus tracts and their ramifications; 
for example, during the course of an injection 
of a sinus in the loin with known lower dorsal 
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spinal caries, one was surprised to find that 
the tract passed inferiorly to the pelvic brim 
where a tuberculous ureter was the respon- 
sible focus, though previously unsuspected. 

Radiographs in at least two planes at right 
angles must always be secured, preferably 
in standard radiographic positions, but it is 
almost always desirable, especially in com- 
plicated tracts, to take stereoscopic films in 
either antero-posterior or lateral projections, 
depending on which projection gives the 
better anatomical orientation. It should be 
mentioned that the great radiopacity of 
jodised oil (lipiodol) may sometimes give 
rise to a phenomenon of “false shift’’ in 
stereoscopic viewing. Help in orientation 
is sometimes obtained by the laying of butter- 
muslin soaked in lotio plumbi over the skin 
in the area under examination. 


CONTRAST MEDIA AND INSTRUMENTS 


By far the best medium is an iodised oil; 
lipiodol and neohydriol have both proved 
very satisfactory. The instruments required 
are simple and inexpensive. 

A drum containing sterile dressing cloths, 
absorbent swabs, cotton wool, and gauze 
dressings must be at hand; also non-opaque 
waterproof material and rolls of coarse cotton 
wool should be available; waxed-paper (such 
as is used in wrapping x-ray films) is useful 
for placing under the patient to prevent the 
soiling of sheets and other linen. 

A small tray containing lead numeral- 
figures, arrows and rings for the marking of 
sinus openings and a bottle of collodion are 
required. An instrument tray (sterile) laid 
out with sinus forceps, blunt probes, large 
bore ureteric catheter, assorted sizes of rubber 
catheters, spigots, Spencer-Wells forceps, 
and finally two or more Record syringes (at 
least one of 20 c.c. capacity), should be con- 
veniently placed. 

A suitable injecting syringe and nozzle is 
the essential instrument. Up to 1940 we 
have used simple urethral syringes fitted with 
conical rubber nozzles; the ordinary cheap 
urethral syringe was, however, difficult to 
clean and sterilise without the piston-leather 
becoming ill-fitting and inefficient. There- 
fore a simple metal attachment was devised 
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The blank area indicates the metal adaptor. The cross- 
hatched area indicates the replaceable rubber nozzle. The 
overall size of the nozzle and the adaptor is 1 1/2 3/4 
inches. 


to fit on to a standard Record syringe and on 
to a conical rubber nozzle, and this adapta- 
tion is now in use, retaining the advantages 
of the urethral syringe without its dis- 
advantages (vide line drawing). The rubber 
conical nozzle can be applied to almost any 
sinus opening effectively, causing little or no 
discomfort and acting as a plug to prevent 
a backward leak of lipiodol when the pressure 
rises in the tract. It is essential that the 
travel of the piston head down the barrel of 
the syringe should be absolutely smooth and 
that there should be no leak-back. 

The soft rubber catheters may be useful 
when the sinus opening is too gaping, as in 
unhealed surgical incisions, to permit the 
use of the conical rubber nozzle, and the cath- 
eter may have to be passed a short distance 
into the sinus, or when subdermal tracts are 
so complicated that it is necessary deliber- 
ately to by-pass them in order to reach a deep 
tract. 

The only occasions on which we have 
found it necessary to use a metallic canula 
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are in sinuses with minute pin-point openings; 
the lacrimal duct canula is then useful. 


RADIOGRAPHIC APPARATUS 


The most convenient apparatus for this 
work is one with a flat-topped Bucky table, 
with overcouch and undercouch tubes, and 
with a counter-balanced overcouch screen- 
ing device arranged with a tray which will 
accommodate a cassette and stationary grid. 
A cassette tunnel is a useful accessory when 
the Potter-Bucky diaphragm is not required. 

As radiographs in two planes at right angles 
are usually essential, and as it is undesirable to 
move the patient between the taking of 
A.P. and lateral views, it may be very con- 
venient to have a mobile x-ray unit at hand 
for the radiography with a horizontal beam, 
at least in those instances where the over- 
couch tube will not swing into this position. 

A tilting table is only necessary with ex- 
ploration in the thoracic cavity; for example, 
when an empyema cavity is explored to its 
limits, using only a small amount of the oil 
and by using postural changes. 

It must be stressed, however, that ap- 
paratus is of secondary importance to a care- 
ful technique. Excellent limb explorations 
can be done with a mobile ward unit and a 
cassette tunnel on a patient in his bed when 
it is undesirable to move him. 


THE CONDUCT OF A SINUS EXPLORATION 


The case history should be taken by the 
radiologist and the patient closely questioned 
as to the behavior of each sinus or healed scar 
when more than one is present. A thorough 
clinical examination must be made. No in- 
jection should be begun unless a thorough 
plain-film investigation has been made and 
studied; it is desirable to have completed 
such plain studies previously. 

Sinus tracts should not be irrigated within 
24-48 hours of the radiological exploration. 

In rare cases it may be thought desirable 
to institute postural drainage for a few hours 
before injecting a sinus tract. 

All sinus openings and scars which might 
have any significance are marked with 
opaque rings, arrows, or numerals, and a 
sketch-plan of the area so marked is made. 
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The sinus selected for exploration should 
be cleaned with saline and sterile towels ar. 
ranged, but these should not cover neighbor- 
ing openings if more than one is present. 

The sinus opening may be wide and ragged, 
as when part of an unhealed surgical incision, 
or it may be quite minute. 

At the time of inspection it may be ob- 
viously “‘open’’ or temporarily sealed by a 
bead of granulation tissue or scab. If there 
is a large covering granulation, gently centrip- 
etal stroking of the surrounding skin may 
produce a small bead of pus to indicate the 
actual orifice. The opening, if covered, may 
usually be found by gently exploring the 
granulations with the tip of the rubber 
nozzle; when the opening is found, the nozzle 
tip is gently buried in the opening and eased 
to and fro whilst light pressure is applied 
to the piston until the most facile passage 
for the oil is found. 

Probing seldom need be resorted to; it is 
easy to create a false passage whilst probing a 
recently developed tract, and a slight per- 
foration of the pyogenic membrane lining 
the tract may cause a deviation of the wall 
so as to form a valvular obstruction. 

If the sinus opening is in a loose flaccid 
skin area, as in the scrotum, care has to be 
taken so that no kinking or angulation of the 
tract results from the pressure of the syringe; 
this is best avoided by providing counter- 
traction by drawing up the loose tissue be- 
tween finger and thumb away from the 
direction of the nozzle and tract. 

The injection is then proceeded with on 
the lines already indicated. If more than 
one ‘‘active’’ opening is present, it may be 
found that a complex network of channels is 
present in the superficial fascia with side- 
tracts towards the “‘accessory’’ openings; 
when lipiodol leaks through these unless 
steps are taken, smearing and fouling of the 
skin will occur; this may be stopped by 
sealing the opening with a generous collodion 
gauze dressing or temporarily with the co- 
operation of the patient using his finger on a 
dressing to occlude the opening. 

It is usually a reproach to one’s technique 
for adventitious oil shadows to appear on 
the radiographs; the spilling or leaking of 
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the oil and the contamination of instruments 
are to be avoided. When any soiling has 
occurred, steps must be taken to remove 
all skin smears and all soiled dressings from 
the field of radiography. 

Occasionally it is desirable to ‘‘by-pass” 
the superficial tracts by inserting the largest 
possible soft rubber catheter into the main 
sinus opening down to a deeper level and 
proceeding with the injection with a Record 
syringe. 

In certain explorations it may be wise to 
provide a return catheter track in order to 
provide drainage rather than retention of 
the iodised oil, and to allow for the displace- 
ment of pus by the oil. 


DEGREES OF EXPLORATION TECHNIQUE 


It may be repeated here that there are 
three main technical degrees of sinus explora- 
tion: 


(i) Exploration of a sinus tract to its full 
limits. 

(ii) Exploration of a fistula until the tract 
has been fully seen and when the 
lumen of a hollow viscus or duct has 
been reached. 

(iii) Exploration by instillation of a limited 
amount of iodised oil into an in- 
fected cavity with subsequent use 
of posture to show the limits of the 
cavity. 


TYPES OF SINUSES AND FISTULAE 


Sinuses may develop “‘spontaneously”’ or 
as a result of surgical incision or from trauma. 
With most sinuses and fistulae, a clinical ex- 
amination with study of the history, nature of 
the discharge and plain radiographs will usually 
indicate the nature and mode of origin 
of the sinus, but not always the localisation 
of the cause. Nevertheless in certain regions 
a sinus may have so many possible origins 
that a regional classification is valueless. For 
example, a sinus or fistula opening in the 
neck, beneath the angle of the jaw, may be 
associated with a lymphadenitis (often tuber- 
culous), cervical spinal caries, dental and 
mandibular infections, infection or injury 
to the parotid, chronic retropharyngeal ab- 
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scess or a branchial cleft remnant. As an- 
other regional example, a sinus or fistula at 
the umbilicus may be a “urachal fistula’”’ 
(discharging urine if obstruction to the normal 
outflow is present), an ‘‘umbilical fistula’’ 
from a persistence of the vitelline duct (with 
a faecal discharge if complete, or a mucous 
discharge if blind or incomplete), an “‘ac- 
quired fistula in infancy’’ due to the inclusion 
of ileum in the tying of the cord, or an 
“acquired fistula’ associated with inflam- 
matory conditions of the gut or gallbladder 
or from a strangulated umbilical hernia. 

It is not easy to put forward a satisfactory 
classification of sinuses and fistulae, but the 
following is suggested on a quasi-aetiological, 
quasi-anatomical basis: 


Sinuses due to infective bone foci. 

Sinuses or fistulae from infected mem- 
branous sacs. 

Fistulae having their origin in some 
visceral infective or ulcerative focus. 

Sinuses or fistulae mainly confined to 
the superficial fascia. 

Sinuses or fistulae associated with 
vestigial and developmental anom- 
alies. 

F. Sinuses or fistulae of simple traumatic 

origin, by puncture or laceration. 


OQ BP 


BS oO 


THE INVESTIGATION OF DIFFERENT TYPES OF 
SINUSES 


A. Infective Bone Foci: When there is 
only one sinus, the exploration is usually 
simple; whether the tract-system is simple 
or complex, it must be explored to its full 
limits if possible; if not possible, then the 
use of prolonged posturing and the taking 
of delayed radiographs may give information 
not obtained at the initial exploration. 

In delayed radiographs cancellous §se- 
questra often retain lipiodol in their frame- 
work, and this will appear as a fine dense 
stippling. Sinuses of infective bone origin 
may be amongst the most complex and 
therefore technically the most difficult to 
investigate. It is hardly necessary to state 
that the sinus exit may be very far from the 
focus of origin, e.g., a sinus in the thigh may 
originate from a tuberculous carious focus in 
a lower dorsal vertebra. 
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Fig. 1. Case 1. 


When sinuses associated with chronic osteo- 
myelitis and dense bone proliferation are 
being investigated, the contrast even of lip- 
iodol against the dense bone may not be 
sufficient for an appreciation of detail when 


ordinary radiographic exposures are made. 
In such cases, use of the Potter-Bucky di- 
aphragm and high kilovoltages should be 


made even in the limbs. The judgment as to 
whether this may be necessary can be realised 
from the routine preliminary films. 


Case 1 (Figs. 1A and B): A. F., male, aged 17 years; 
St. Mary’s Hospital. The patient had been treated 
for multiple foci of osteomyelitis over a period of four 
years. A focus had developed at the lower end of the 
right femur six months previously, and a gutter-drainage 
operation was performed. A sinus persisted in the scar. 
Plain film examination showed no sequestra but a wide 
ill-defined area of cancellous bone necrosis extending to 
the juxta-epiphyseal zone. 

A fractional injection was made (Figs. 1A and B), 
but this was stopped at the stage shown in Figure 1B 
for two reasons: (i) the injection-pressure had risen 
considerably, and it was considered undesirable that 
the oil should force infected material towards the 
epiphyseal line; (ii) a second sinus might have been 
created, as the potential tract (a) was quite superficial. 

The exploration showed clearly that the sinus was 
associated with the large bone abscess and that either 
the surgical drainage had been insufficient or that the 
distal abscess had developed in the interim. The 
lipiodol can be seen entering the “‘cavity’’ at b. 

Comment: A simple injection technically which was 
not continued to its limit, the required information 
already having been obtained. 
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Fig. 2. Case 


Male, aged 30 years; 


Case 2 (Figs. 2A and B): 
sinus had been 


Hampstead General Hospital. A 
present on the outer side of the thigh for some months. 

Plain films, taken on external rotation, showed a 
slight irregular destruction of the lower part of the 
lesser trochanter, a. 

Sinus exploration showed that a complicated tract 
led to a large pocket anterior to the trochanteric zone 
of the femur and thence medially to the lesser tro- 
chanter, the sinus apparently bifurcating and rejoining 
near its origin. 

For radiographic purposes, the syringe was removed 
just before the film was taken. 


Case 3 (Figs. 3A, B, and C): H. S., male, aged 53 
years; St. Mary’s Hospital. The history extended 
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Fig. 3. Case 3. 


over five years and the clinico-radiological diagnosis 
was that of a chronic non-tuberculous osteomyelitis 
of the lumbar spine. 

Plain films showed marked hypertrophic chronic in- 
fammatory changes about the first, second, and third 
lumbar vertebrae with ligamentous ossification, erosion 
of the upper margin of L.V.3, and a marked loss of 
disc space on the right between L.V.2 and 3 (Fig. 3A). 

A left lumbar sinus was present and this was explored 
(Fig. 3C, lateral view; Fig. 3B, 45° oblique view). 
Twelve c.c. were injected, the first 8 c.c. flowing in 
easily, the last 4 c.c. requiring appreciable pressure. 

“The sinus leads immediately to a fairly large 
pocket, passing inwards and forwards to the left para- 
vertebral region; it then divides into three channels 
(i) passing upwards in the spinal canal extra-thecally 
(2); (i) forwards into the disc space between L.V.2 
and 3, terminating abruptly beneath the anterior com- 
mon ligament (b); and (iii) as a complex of (ii), a 
channel passes downwards and to the right in close 
relation to the right posterior margin of L.V.3 and 4, 
ending free in soft tissues (c).”’ 

The study should have been a little more prolonged, 
but the patient was experiencing considerable pain and 
the injection-pressure was rising. 

The replacement of the disc-space by a tract and the 
entry of the oil into the spinal canal in this case of 
osteomyelitis of the spine are interesting features. 

Case 4 (Figs. 4A and B): R. B., male, aged 61 years; 
St. Mary’s Hospital. The patient suffered a compound 
fracture of the left femur sixteen years previously, and 
a sinus had persisted without closure. 

Plain films showed an old united fracture with 
extensive ossified callus, some of it of a “pathological” 
type. 

A large sequestrum was seen to be present in a 
cavity of a similar shape (a-a). 

' The sinus on the lateral surface of the thigh was 
injected and the tract entered the bone medially, the 





Fig. 4. Case 4. 


oil enveloping the sequestrum with a “‘half-shadowing”’ 
appearance; the tract then made its exit into the soft 
tissue laterally again (0). 

The sequestrum was removed and the Winnett-Orr 
plaster treatment applied; the sinus healed completely. 


Case 5 (Fig. 5): Male, aged 14 years; Hampstead 
General Hospital. A sinus had been present for some 
months in the submandibular region after drainage 
of an abscess; thorough clinical examination did not 
suggest that the tract had a branchial origin, nor was 
any pathological change found in the soft tissues or 
bone to account for the sinus. 

Exploration showed a fine tortuous tract passing to 
an area of periapical necrosis about the first molar 
tooth (a). 

This is an example of how a sinus exploration may 
reveal a totally unsuspected focus of origin. After 
removal of this tooth the sinus healed rapidly. 
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Fig. 5. Case 5. 


Fig. 6.A. 
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Case 6 (Figs. 6A and B: stereo pair): V. A., male, aged 
44 years; Hampstead General Hospital. The patient 
gave a history of osteomyelitis of the left femur with 
septic arthritis of the hip as a child. There was bony 
ankylosis of the hip with 7-inch shortening; there 
were multiple scars in the buttock, thigh, and pubic 
region. 

Eight years previously, an old incisional scar ante- 
riorly in the upper thigh had broken down and had dis- 
charged intermittently since. One year ago an abscess 
developed in the buttock, bursting through an old scar; 
one month ago another buttock abscess had developed, 
which was opened (/). 

The exploration was made via the anterior sinus with 
lipiodol, and a complex series of tracts was found. 
The point of injection is shown at a; b-b is a tract 
starting superficially and gradually getting deeper; 
an early branch from this enters a bone focus in the 
ankylosed area (c). 

Just in front of the blade of the ilium, this tract 
divides into two pockets (d) and (e) from the greater 
of which (e) a tract passes inferiorly towards the ischial 
spine (f), and a further branch passes laterally (g) to 
spill on the surface of the buttock through the incision 
recently made (jh). 

This complicated tract required careful stereoscopic 
study for its elucidation and to visualise the tracts 
passing both anteriorly and posteriorly to the ilium in 
their correct planes. 


Fig. 6. Case 6 
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Fig. 7 


Figs. 6A and B are prints made from stereoscopic 
A-P radiographs; they may be viewed stereoscopically 
by placing a double-surfaced mirror at right-angles to 
the page down the dividing line between the two prints. 
Deviation of the mirror from side to side will give the 
image as seen from the anterior or posterior aspect, 1.¢., 
ortho- or pseudo-stereoscopically. 

With the reflecting surface of the mirror facing Figure 
6A, the ortho-stereoscopic view will be seen, but with 
reversal of left to right; with the reflecting surface of 
the mirror facing Figure 6B, the pseudo-stereoscopic 
view will be seen, again reversed from left to right. 
The reversal could have been avoided by making 
reversed prints, but it was thought desirable to pre- 
sent Figure 6A showing the left hip from the anterior 
aspect. 

Two pieces of thin mirror, 4 X 5 inches, mounted 
back to back and bound with adhesive tapé make a 
suitable double-sided viewing mirror; a single mirror 
can be used, reversing the reflecting side from left to 
tight to obtain the ortho- and pseudo-stereoscopic 
images. 

B. Sinuses or Fistulae from Infected Mem- 
branous Sacs: The exploration of this group 
is usually a deliberately partial one; the oil 
is injected into the sinus opening and instilled 
into the sac with no attempt to fill the sac. 
The characteristic example in this group is 
the chronic empyema sinus, or the investiga- 
tion of empyema cavities whilst active drain- 
age is still maintained. 

It is seldom necessary or desirable to inject 
more than 40 c.c. (20 c.c. will often suffice) 
of the oil into the cavity. Then postural 
changes of the patient are made so that in 
Successive radiographs the potential cavity 
is completely outlined. 


. Case 7 


The use of recumbent postero-anterior 
views with the patient lying first on the un- 
affected side to explore the mediastinal limits 
of the cavity, and then on the affected side 
to show the lateral margins of the cavity, is 
especially useful. 

If a drainage tube is still present and it is 
effecting good drainage, it is desirable to instil 
the oil via a fine rubber catheter passed down 
the drainage tube. 

If, however, a drainage tube is not effecting 
drainage, or if it is under 1.5 to 2 inches in 
length, it is better removed and the injection 
made directly into the sinus opening. By 
using the drainage tube route of injection, it 
is possible to by-pass and thus overlook a 
broncho-pleural fistula. 

Case 7 (Figs. 7A, B, and C): V. V., female, aged 
32 years; Hampstead General Hospital. An empyema 
(Rt.) had been drained five weeks previously. 

An exploration of the cavity was undertaken using 
20 c.c. of neohydriol; the injection was made via the 
drainage tube, which was functioning efficiently. 
Figure 7A was taken in the supine (A.P.) position, 
Figure 7B was taken with the patient lying on the un- 
affected side, A.P., with horizontal x-ray beam (to 
show the medial limits of the cavity) and Figure 7C 
was taken erect. 

The last illustration shows that the cavity can be 
outlined (a-a) with much less oil than is necessary to 
fill it; actually more oil was used here than was strictly 
necessary. 

Case 8 (Figs. 8A and B): E. S., female, aged 64 
years; Willesden General Hospital. The patient had 
undergone a transpleural drainage operation for an 
infected hydatid cyst of the right lobe of the liver; 
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there was still active drainage three months later and 
there were clinical signs of a broncho-pleural fistula 
(? with a possible biliary communication). 

A two stage exploration was made with neohydriol: 

(i) A fine rubber catheter was passed down the 
drainage tube and the injection was made under 
screen control. There was no considerable pocket 
or cavity in the liver, but there was a free com- 
munication with a major biliary channel in the liver 
and a full “cholangiography” was observed. The 
oil passed freely down a dilated common bile duct (a) 
and entered the duodenal lumen (6), Figure 8A. 

(ii) A direct injection was made with a rubber 
conical nozzle into the drainage opening; there was 
a free communication with the bronchial tree (c) 
(broncho-pleural fistula) and the biliary tree also 
began to fill, though slowly. 

The first technique was then repeated (Fig. 8B) 
and the whole pathological tract (broncho-pleuro- 
biliary fistula) was well demonstrated in a single 
film. Biliary substances were later demonstrated 
in the sputum. 


Comment: - This case well illustrates the point that 
a significant tract may be completely ‘‘by-passed’’ by 
injecting down a drainage tube; in this case only the 
direct injection showed the bronchial fistulous com- 
munication. 


Case 9 (Fig. 9): K. P., aged 34 years; St. Mary’s 
Hospital. Right sided empyema drained twelve weeks 
previously; serial explorations showed a progressive 
diminution of cavity. Drainage tube still acting 
efficiently and injection made down this with a rubber- 
conical nozzle. A broncho-pleural fistula was found, 
of which there had been no clinical sign. 


Case 10 (Fig. 10): T. J., male, aged 46 years; St. 
Mary’s Hospital. One month previous to lipiodol 
exploration, a two-stage direct drainage operation had 
been performed for an anterior left lower lobe lung 
abscess. 

Exploration was performed (after removal of the 
drainage tube) directly into the opening; a very small 
pleural ‘‘cavity’’ was seen, but there was free com- 
munication with a pathologically dilated bronchus. 
The presence of this broncho-pleural fistula had been 
suspected clinically. 

Further bronchiectatic dilations are seen in the sur- 
rounding left lower lobe. 


C. Visceral Foci: (Fistulae such as a 
gastro-colic fistula or vesico-colonic which 
are not accessible to direct instrumental 
exploration without endoscopy are not con- 
sidered in this paper.) 

The two main types of fistulae of this 
origin which are met in practice are: (i) 
faecal fistulae; (ii) biliary fistulae. 

(i) Faecal fistulae may result from such 
lesions as: (a) perforation of a colonic 
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diverticulum; (5) appendix abscess with 
drainage; (c) regional ileitis; (d) tuberculous, 
actinomycotic, and other granulomatoys 
lesions, especially in the ileocaecal area. 

The nature of the discharge usually pro- 
vides a reasonable clue as to the level of the 
origin in the gut. 

The following manoeuvres are suggested: 
if a small gut fistula is suspected, a special 
small intestine barium meal examination is 
made; frequent screening is undertaken and 
radiographs are taken at appropriate in- 
tervals, and at a selected time lipiodol is 
injected and the relationship of sinus to gut 
segment may usually be determined; repeat 
examinations may be necessary if appropriate 
timing has not been achieved. If a colonic 
fistula is anticipated, the patient is thoroughly 
prepared as for a barium enema; then an 
enema suspension with a normal tragacanth 
content but with only 25 per cent normal 
barium content is administered (the “‘ghost- 
enema’). The sinus is injected after the 
colon has been filled with the enema. When 
the oil enters the gut lumen it will break up 
into separate globules in the enema emulsion. 

These globules will be clearly seen against 
the background of the ghost-enema. One 
globule that is seen to move away in the 
enema from the deep end of the fistula is 
sufficient to establish the important diagnosis. 

In short, the technique of gastro-intestinal 
examination is modified from the routine 
in accord with the probable site and nature 
of the fistula. An alternative approach is 
to inject the fistula first and to judge from 
the appearances of the oil in the gut lumen 
as from what part of the intestine the fistula 
takes its origin; this is by no means always 
easy, because it is almost inevitable that the 
gut near or at the fistula origin is pathological, 
and its segmental recognition may be difficult. 


Case 11 (Figs. 11A, B, C, and D): N. B., female, 
aged 64 years; Hampstead General Hospital. The 
patient gave the following complex history. 

In 1935, a perforation of a diverticulum occurred, 
with drainage of a pelvic abscess and formation of a 
faecal fistula; in 1938, a colostomy was performed to 
relieve the faecal fistula, without success. 

Recurrent pelvic abscesses formed, and in 1942 the 
patient’s life was made miserable by a profuse dis- 
charge of small gut contents from (i) the origiaal faecal 





Fig. 8. Case 8. 


Fig. 10. Case 10, 


Fig. 9. Case 9. 





Fig. 11. Case 11. 
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(ii) The right paramedian fistulous opening (f) was 
catheterised, and iodised oil injected during the intesti- 
nal examination. For clarity of illustration, however, 
this was reinjected 48 hours later, when only a small 
amount of barium still remained at the obstructed 
site (Fig. 11C, g). 

The T-shaped tract was again clearly defined by 
the oil; the injected limb passed obviously to the 
abdominal wall fistula; the vertical limb entered (or 
made its exit from) the obstructed ileal zone, and the 
other limb entered the contracted descending colon. 

(iii) As a final investigation, the distal colostomy 
opening was catheterised and a ghost-enema emulsion 
passed in (Fig. 11D); the oil injection was repeated, 
and proof of the communication to the distal colon was 
obtained when the oil formed globules in the ghost- 
enema (h-h). 

The last stage was a catheterisation of the proximal 
colostomy loop. 


Comment: This complex investigation had shown 
conclusively that a fistulous tract left the obstructed 
small gut; one channel passed superficially to the 
abdominal wall (the original faecal fistula) and the 
other entered the distal colon and allowed small gut 
material to discharge from the colostomy and the 
rectum. 

This is a good example of elaborating gastro-intestinal 

Fig. 12. Case 12. technique with timely fistula exploration, and also 


Fig. 13. Case 13. 


fistula site; (ii) the colostomy opening (distal loop), shows the use of the observation of oil-globulation in a 
and (iii) the rectum. ghost-enema. 

X-ray investigation was elaborate, and may be 
briefly summarised thus: (i) thorough small gut ex- 
amination with a watery barium meal (Figs. 11A and 
B); a considerable low ileal obstruction was found 
() with gross ileal dilatation proximally (b-b). At the 
level of the obstructed gut, a small amount of barium 
entered the caecum via a normal route (c), and some charge. 
leit via an inverted T-shaped tract (d) passing in a A ghost-enema of one-third normal strength of BaSO, 
tetrograde manner, up the descending colon to the was given, and the fistula was injected. A tract passed 
colostomy opening (e). backwards for 3 inches to enter the upper sigmoid 


. 


Case 12 (Fig. 12): A. S., female, aged 33 years; 
St. Mary’s Hospital, Five years previously, patient 
had an ovarian operation which was followed by a 
persistent sinus which mainly discharged muco-pus; for 
six months there had been an intermittent faecal dis 





H. CourTNEY GAGE AND E. ROHAN WILLIAMS 


Fig. 14. Case 14. 


September 1943 


This was thought to communicate with the sigmoid 
colon, but one could not be certain. 

Also the exact anatomical location of the “pocket” 
(d) was not clear. A delayed film was taken after a 
few minutes when it became clear that the oil at d 
was in fact in the vaginal vault and fornices; this was 
confirmed by inspection; further, the distribution of the 
oil in the area e showed clearly that it was in the colon. 

Thus a complex abdominal wall colonic-vaginal 
fistula had been demonstrated. 

This examination indicates the occasional importance 
of a delayed film. The decision re the colonic fistula 
would have been made easier by using a ghost-enema, 

(ii) 


Biliary fistulae. Explorations of bili- 


ary fistulae are often more precise anatomical 
investigations than most sinus explorations, 
The fistula may develop spontaneously or 
after bile-duct drainage or cholecystostomy. 
The main object is to find out the cause of the 


Fig 15. Case 15. 


colon into which the oil flowed freely, forming globules 
in the emulsion. In Figure 12 the syringe is shown at 
a, the tract at b, and the globules at c-c. 

An example of the use of the ghost-enema with 
lipiodol injection for a colonic faecal fistula. 


Case 13 (Figs 13A, B, and C): E. J., female, aged 
26 years; St. Mary’s Hospital. An appendix abscess 
had been drained through the abdominal wall with a 
consequent persistent discharge, sometimes faecal, 
sometimes muco-purulent, through the lower part of 
the drainage incision. 

The fistulous opening in the abdominal skin was 
injected (a in Fig. 13A taken during injection, lateral 
view). The syringe was removed for the sake of 
clarity immediately before the A.P. view (Fig. 13B) 
was taken. 

The main tract passed directly backwards deep into 
the pelvis (6) and then abruptly downwards (c) to a 
large apparent pocket (d). Further, a complex shadow 
arose from a side-tract originating quite superficially 
near the abdominal wall opening, and passed to the 
left of the midline (e) showing much “‘half-shadowing.”’ 


obstruction in the biliary tract. The in- 
jection is continued until the duodenal lumen 
is reached, unless there is a considerable 
obstruction in the common bile duct. The 
technique of fractional injection is to be 
advocated with such sinuses; it is easy to 
overlook the presence of a stone in the duct 
if this is overfilled. 

Careful judgment has to be used in such 
cases so that the lipiodol does not force in- 
fected material into the smaller branches of 
the hepatic ducts. In certain cases it may 
be wise to provide (by intubation with a fine 
catheter) a route for a return flow. 

Case 14 (Fig. 14): E. W., female, aged 48 years; 
St. Mary’s Hospital. The patient had a cholecystos- 
tomy performed for obstructive jaundice. 

Direct lipiodol injection was made into the gall- 
bladder opening at the abdominal wall under screen 
control. The gallbladder, cystic duct, and common 
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Fig. 16. Case 16. 


bile duct were successively visualised; at the point a 
in the common duct there was some check in the flow 
which was overcome, and a duodenal mucosal pattern 


was seen (b). The zone of stenosis in the common duct 
was due to a primary duct carcinoma. 

An example of a postoperative cholangiography 
giving precise pathologico-anatomical information. 


Case 15 (Figs. 15A, B, C, and D): M. G., male» 
aged 73 years; St. Mary’s Hospital. A cholecystos- 
tomy had been performed for obstructive jaundice of 
several weeks’ standing. 

Cholangiography was performed with neohydriol 
through the inserted drainage catheter by a fractional 
technique, care being taken to maintain pressure 
throughout. A total obstruction was found in the 
common bile duct just below the entry of the cystic 
duct (2). As the injection proceeded there was a 
considerable backflow into the dilated hepatic duct 
(o) with its branches. 

No oil passed beyond the point a. 

A further operation was performed and the obstruc- 


Fig. 17. Case 17. 


tion was found to be due to a fibrosing chronic pan- 
creatitis which could not be relieved. 

An example of fractional cholangiography (post- 
operative); the illustrations shown do not represent 
the complete series of fractional radiographs. 


D, E, and F. Sinuses of Superficial, Trau- 
matic, or Vestigial Remnant Origins. The 
technique of investigation in these groups 
calls for no especial comment. The explora- 
tions of some of the vestigial remnant fistulae 
can be very “pretty’’; it is a source of great 
satisfaction to be able to demonstrate a com- 
plete thyro-glossal fistula, for example. 


Case 16 (Figs. 16A and B): A. N., male, aged 30 
years; St. Mary’s Hospital. A small cystic swelling 
had developed in the mid-line of the neck in the region 
of the thyroid-hyoid membrane; this had broken down 
and discharged intermittently. 

The sinus was injected and showed a rather complex 
radial branching (a) and a fine channel passing upwards 
(b) towards the foramen caecum of the tongue; the 
tract did not, however, actually reach the foramen. 

This was a typical thyro-glossal sinus. The in- 
jecting syringe has been removed for purposes of taking 
the radiographs. 


A. W., female, aged 20 years; 
had developed 


Case 17 (Fig. 17): 


St. Mary's Hospital. An “abscess” 
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eight months previously in the natal cleft and had dis- 
charged persistently. 

The sinus opening at the coccygeal level (a) was 
injected and a short tract passed upwards to end 
blindly in the soft tissues (d). As the pressure rose, oil 
was seen to emerge from three pin-point orifices (which 
had not been previously noted), shown at b, and the 
leak of oil from these caused the slight smearing in- 
dicated by c. 

This is a typical pilonidal (sacro-coccygeal) sinus 
associated with vestigial remnants of the neurenteric 
canal which had become infected. 


MISCELLANEOUS OBSERVATIONS 


Filling defects in the walls of sinuses are 
sometimes puzzling; they may be due to the 
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presence of sequestra, to coarse scar con- 
tractions, to thick inspissated pus, to calculi 
and to air-bubbles. 

The globulation of lipiodol, providing that 
a continuity of the injection column is main- 
tained, either in the tract or in irregular 
pockets, is indicative of the entry of the oil 
into a fluid medium. If sinuses have not 
been recently irrigated, the globulation of 
lipiodol is highly suggestive of its entry intoa 
pus-pocket. 


St. Mary’s Hospital 
London W.2, England 
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Roentgen Therapy for Bronchiogenic Carcinoma’ 


EUGENE T. LEDDY, M.D. 
Section on Therapeutic Radiology, Mayo Clinic, Rochester, Minn. 


t HAS long been regarded as axiomatic 
] that complete surgical extirpation of 
a malignant tumor offers the patient the 
best chance of obtaining a complete cure. 
After the pioneer work of Sauerbruch and 
of Lilienthal, who showed that, if a carci- 
noma of the lung can be removed, recovery 
occurs in a fair percentage of cases, there 
arose in all countries a school of daring 
expert surgeons who advocated pneumo- 
nectomy as the method of choice for early 
bronchiogenic carcinoma. 

The present status of the operative treat- 
ment of bronchiogenic carcinoma is beyond 
the scope of this presentation. The present 
surgical opinion is that pneumonectomy 
offers the best chance of permanent cure in 
cases in which radical operation can be per- 
formed, provided the patient survives the 
operation. Even though the indications 
for the radical operation are not always 
rigidly followed, pneumonectomy seems to 
be generally reserved for patients who have 
a relatively small localized tumor and who 
present no evidence of distant metastasis 
or of serious physical deterioration. The 
indications for roentgen therapy, on the 
other hand, are in general that the patient 
is not suitable for radical operation or that 
he refuses it. In short, operation is gen- 
erally attempted in only the best of a care- 
fully selected group of cases. 

In the evaluation of the surgical results 
in such a carefully selected group of cases 
one must not forget the immediate mortal- 
ity rate of the operation, which is still 
relatively high even in the hands of the 
most skilled surgeons. Definite progress, 
however, has been made in this field in the 
past few years and pneumonectomy still 
offers the patient the best chance of cure. 
Yet, because technically satisfactory sur- 
gical treatment for bronchiogenic carci- 


_——_. 
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noma has been possible for a relatively short 
time, it is impossible to predict the ultimate 
place operation will have in the treatment 
of this disease. At the present time, as 
suggested above, it seems to be the pro- 
cedure of choice to advise radical opera- 
tion with its associated risk in cases in 
which there is no evidence of metastasis or 
in which the general condition of the pa- 
tient would seem to warrant such a drastic 
procedure, reserving roentgen therapy for 
the other cases. 

On general principles, then, one should 
expect from roentgen therapy palliative 
rather than curative results, and this expec- 
tation is substantiated by the experience 
of most workers. Even though many 
writers (Overholt, Rodenbaugh, Brunn, 
Graham, Bloch, and Bogardus) have con- 
tended that roentgen therapy does not 
affect the end-result or materially prolong 
life, others do not share this attitude of 
disappointment and discouragement, but 
feel that irradiation is a valuable and use- 
ful palliative procedure. If one is consis- 
tent in adopting cure as the only criterion 
of the value of any method of treatment, 
one wonders how to evaluate the results 
of many other medical and surgical pro- 
cedures, which, as is well known, yield 
only palliation. One may refer here to the 
treatment of cardiac, nervous, and renal 
disease, gastric carcinoma, and other be- 
nign and malignant conditions. 

From the wealth of reports on the ther- 
apy of carcinoma of the bronchus I have 
excluded most of those which are not pri- 
marily concerned with radiotherapy and 
those which are based on only one or two 
cases, or in which “proof” is not certain. 
I have placed special stress on roentgen 
therapy, with the intention of demon- 
strating the place this method of treatment 
seems to have at present. 

Saupe reported a series of 67 cases in 
which the diagnosis of carcinoma of the 
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bronchus had been verified. These cases 
were part of a total group of 200 in which 
roentgen therapy had been employed. 
Definite clinical improvement occurred in 
15 per cent of the series. In 20 per cent the 
treatment had a favorable influence on the 
lesion, and in 18 per cent subjective symp- 
toms improved. In 50 per cent of the cases 
death occurred within three months after 
the completion of treatment, and in an ad- 
ditional 20 per cent the patients lived less 
than a year. Of the 67 patients, 5.2 per 
cent were alive after the first year, but none 
lived more than two years. 

Kernan cited his experience at the Lenox 
Hill Hospital in New York. Between 1922 
and 1934, 104 patients who had carcinoma 
of the lung were treated with roentgen 
rays. Of these, only 21 received what 
was considered adequate treatment. Four 
of this number lived from fifteen to twenty- 
eight months after the completion of treat- 
ment. 

Tuttle and Womack reported unsatis- 
factory results with radium and roentgen 
therapy in 18 cases. Sporadic and limited 
palliation was all that could be obtained. 

Tchaperoff reviewed 46 cases in which 
roentgen therapy had been employed and 
said that the condition of 32 of the patients 
had improved greatly. Six were alive four 
years after treatment. The average period 
of survival for the 40 who died was ten 
months after the completion of treatment. 
This was twice as long as the survival 
period for those who did not receive ir- 
radiation. Tchaperoff used an anterior, a 
posterior, and a lateral field. The anterior 
and posterior fields each measured 20 X 
20 cm. and the lateral field 15 XK 20 cm. 
The rays were generated at 180 kv. and 
4 ma., a filter of 0.7 mm. of copper plus | 
mim. of aluminum was used, and the target- 
skin distance was 40 cm. The intensity was 
18 r per minute. The total dose applied 
to the tumor was 3,000 to 4,000 r in nine- 
teen days. The total dose applied to all 
fields was 4,900 r. 

Fulton reported the results of roentgen 
therapy in a series of 36 cases of primary 
carcinoma of the bronchus. In 5 of these 
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the disease was advanced and roentgen 
therapy was not employed. All of these 
patients died within five months after they 
were first observed by the author. Sixteen 
patients received palliative roentgen ther- 
apy and survived for an average of three 
and a half months. “‘Semiradical’’ roentgen 
therapy was employed in 7 cases. In this 
group the treatment was applied over a 
period of three weeks and a total dose of 
3,000 r was given. The average period of 
survival was five months. In the remain- 
ing 8 cases more radical treatment was em- 
ployed, an estimated dose of 6,000 r being 
applied to the region of the tumor in six 
weeks. Four of the 8 patients were still 
alive seven to twelve months after com- 
pletion of the treatment, and the average 
period of survival of the 4 who died was 
eleven months. Fulton expressed the 
opinion that a total dose of 6,000 r should 
be applied to the tumor zone in six weeks. 
In order to avoid injury to the skin, he 
used five fields, each of which measured 8 
x 10 cm. All of these fields were irradi- 
ated daily. It was advised that patients 
who are to undergo roentgen therapy be 
selected according to the stage of the 
disease. The doses used in cases of car- 
cinoma of the lung approach the maximal 
dose that can be tolerated by normal tis- 
sues. According to Fulton, the dose should 
not be repeated. 

In 1936 Vinson reported a series of 140 
cases in which a diagnosis of malignant 
disease of the tracheobronchial tree had 
been made at the Mayo Clinic. These 
cases were divided into two groups: 
group 1 included 71 cases in which the 
patients were observed between May 1, 
1925, and Dec. 31, 1930, inclusive; group 
2 included 69 cases observed between Jan. 
1, 1931, and May 31, 1935, inclusive. 
Thirty of the patients in group 1 did not 
receive any treatment. These patients 
lived for an average of six months after 
they were first examined at the Clinic, and 
all of them were dead at the time of 
Vinson’s report. The remaining 41 pa- 
tients in group | were treated with roentgen 
rays of “high voltage” (200 kv.). Eight of 
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these lived four years or more after com- 
pletion of treatment and 6 of the 8 were 
living four to seven and a half years after 
treatment. Excluding the 6 who were still 
living at the time of Vinson’s report, the 
35 patients who received roentgen treat- 
ment lived for an average of a little more 
then twelve months after completion of 
treatment. Twenty-six of the patients in 
group 2 did not receive any treatment. 
These lived a little more than an average 
of four months after they were first ex- 
amined at the clinic, and all of them 
were dead at the time of Vinson’s report. 
The remaining 43 patients in group 
2 were treated by irradiation or by local 
destruction of the tumor by diathermy. 
Five of this number were alive at the 
time of the report. Two of the 5 had 
lived eleven months, one ten months, one 
thirty months, and one a year, after the 
completion of treatment. Excluding these 
5cases, the 38 patients who received treat- 
ment lived for an average of five and a half 
months after the completion of treatment. 

Manges expressed the opinion that 


roentgen therapy prolongs life and amel- 
iorates the symptoms in many cases of 
carcinoma of the lung. 

Chandler and Potter analyzed the results 
in 120 cases of primary malignant intra- 


thoracic tumor. In the 59 cases in which 
roentgen therapy was employed the pa- 
tients lived for an average of eleven months 
after the first symptom was noticed. In 
the 67 cases in which roentgen therapy 
was not employed the average period of 
survival was only six months. 

Skinner stated that if one intends to 
apply a lethal dose of roentgen rays to 
any large region, and if one intends to use 
roentgen rays of high voltage, the lesion 
should first be localized with the roentgen- 
oscope. He advised the use of fields not 
larger than 5 cm. 

At the Mayo Clinic we employ four 
fields. In one course of treatment a total 
dose of 550 r is given to each field. The 
fays are generated at 200 kv. and filtered 
through 0.75 mm. of copper and 1 mm. of 
aluminum. The target-skin distance is 50 
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cm. The course of treatment is repeated 
after an interval of two months and again 
after another interval of two or three 
months. Recently, in selected cases, pro- 
tracted fractional irradiation has been 
employed, a total dose of about 3,000 r 
being administered to each of four fields 
of cross-fire in forty days (12,000 r). The 
rays have been generated at 200 kv. and a 
filter of 2 mm. of copper (or Thoraeus filter) 
has been used. The target-skin distance 
has been 50cm. The results obtained with 
the latter technic do not appear to be 
any better than those obtained with the 
former method, and the patients do not 
seem to tolerate the latter type of treat- 
ment as well. It is too early, however, 
to make a statistical analysis of the two 
schemes of treatment. For the time being, 
I personally am not in favor of large doses 
given at high voltages. I prefer a technic 
similar to that described by Vinson and 
me ten years ago (Leddy and Vinson). 

Mattick used a technic similar to that 
of Herrnheiser. ‘This type of external 
irradiation consists in using large total 
doses of protracted x-ray therapy of long 
target distance through four or more por- 
tals directed toward the tumor.’’ In se- 
lected cases Mattick has administered a 
total dose of 12,000 r. 

Gantenberg obtained satisfactory palli- 
ation in 20 cases in which roentgen therapy 
was used. He employed three or four 
fields and used rays which were generated 
at 180 kv. and 4 ma., with a filter of 0.5 
mm. of copper and 1 mm. of aluminum. 
The total dose administered during one 
course of treatment was 50 to SO per cent 
of the unit skin dose. Another course of 
roentgen therapy was generally given after 
an interval of six to eight weeks. 

Popovic reported the results of roentgen 
therapy in 70 cases of carcinoma of the 
lung. The simple fractional method was 
used in 9 cases, the Pfahler saturation 
technic in 48 cases, and the Coutard 
method in 8 cases. In the 5 remaining 
cases the treatment was insufficient. Some 
temporary improvement was noted in 
every instance, but Popovic did not con- 
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sider the results very encouraging. He 
did not observe any difference in the re- 
sults obtained by the different technics. 

Christie recommended the use of several 
small fields. “By using high filtrations, 
at least 2 mm. of copper for rays generated 
at 200 kv., and giving the dose daily over 
a period of sixty to seventy days one may 
give a total dose of approximately 12,000 
r measured in air.”’ 

Richards wrote: “In average cases... 
three portals will be found sufficient. (1) 
An anterior which should be centered upon 
the lung root and extended across the 
midline on the side opposite to the tumor. 
(2) A lateral directed upwards and inwards 
toward the lung root and accurately 
centered opposite the tumor. (3) A poste- 
rior, the boundary of which is usually the 
middle of the spine and centered as was 
the anterior portal on the lung root and 
tumor mass. 

“In planning the various treatments 
every effort should be made to direct the 
beams from many angles. The anterior 
portal therefore becomes an area which is 
irradiated from at least four different 
angles—above, below, internal, external, 
in each case the primary beam being 
centered upon the lesion in the lung. Simi- 
larly the posterior portal is irradiated by 
beams directed from above, from below, 
and occasionally obliquely from the outer 
side—all being centered upon the same 
lung area. The lateral is not so easy to 
irradiate from multiple angles and this 
obviously depends upon the lesion in the 
lung .... By such an arrangement of 
skin areas and beams comparatively enor- 
mous total doses may be administered—up 
to or even exceeding 2,500 to 3,000 r per 
portal.” 

Schinz and Zuppinger reported that 
roentgen therapy produced improvement 
in 15 of 69 cases of bronchial carcinoma. 
The average period of survival in this 
group was 4.4 months; only one patient 
survived for more than fifteen months. 
In cases in which the general condition of 
the patient is good, these authors advise 
the use of the protracted fractional dose 
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method or the fractional dose method. 
Since palliation is about all that may be 
expected, they recommend the administra. 
tion of a total dose of 2,000 to 3,000 r, with 
repetition of this dose if it produces im- 
provement. 

Engels reported the results obtained 
in 92 cases of carcinoma of the lung at the 
Frankfurt Roentgen Institute between 
1926 and 1933. In 36 of these cases the 
diagnosis had been “‘proved.”’ The average 
period of survival after treatment was 
started was 11.5 months; 72 patients lived 
less than one year. Engels advised the use 
of the Holfelder method of roentgen ther- 
apy for five to eight weeks, with a total 
dose of 4,000 to 8,000 r applied to several 
fields in such a way that cross-firing of the 
lesion occurs. One patient was living and 
apparently well five years after treatment 
and another three years after treatment. 

Roentgen therapy was used in 73 of the 
cases of primary carcinoma of the bronchus 
reported by Stein and Joslin. In 66 of these 
cases the average duration of life after 
treatment was 15.2 months. The authors 
say little about the method of treatment. 

Kaplan advised the use of roentgen rays 
generated at 200 kv. and filtered through 
1 or 2 mm. of copper and 1 mm. of alu- 
minum, with a target-skin distance of 
50 to 60 cm. Treatment may be through 
one large anterior and posterior field or 
through multiple fields. In some cases the 
rays may be applied in such a manner that 
they will cross-fire the site of the lesion. 
Kaplan administered a dose of 150 to 
200 r at each session of treatment, a total 
dose of 2,000 to 5,000 r to an area. Asa 
whole, results were unsatisfactory. 

Portmann treated 30 of a group of 
63 patients. Because of the technical 
difficulty of administering what he re- 
garded as the advisable dose of from 5,000 
to 10,000 r, he obtained only palliative re- 
sults. 

Craver reported the results obtained in 
a series of 175 cases of pulmonary cancer 
observed at Memorial Hospital, New York. 
In the diagnosis of the lesion, aspiration 
biopsy was a procedure of the greatest 
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importance. He stated that 49 per cent 
of the tumors were squamous and epider- 
moid carcinoma, 10 per cent were adeno- 
carcinomas, 9 per cent were bronchiogenic 
carcinomas, 11 per cent were anaplastic 
carcinomas, and 21 per cent were ‘‘car- 
cinomas.’ One hundred and forty-two 
of the patients were treated by roentgen 
rays, 14 were treated by radium or radon 
packs, 17 were not treated at all, and 2 
were operated upon. In the group of pa- 
tients who were treated with radon packs, 
the results were not encouraging, for the 
average period of survival was only 
3.1 months. Definitely better results were 
obtained by roentgen therapy, for the 
patients who received 2,000 to 3,000 r at 
the initial cycle survived for an average of 
8.2 months after admission, in contrast to 
the untreated patients, who lived for an 
average of only 2.4 months after admission. 
As the doses of roentgen rays were in- 
creased, Craver noted a definite trend to- 
ward increased palliation. In all cases in 
which treatment was employed, the two- 
year survival rate was 5.4 per cent; it was 


7 per cent in the cases in which roentgen 


therapy was used. In cases in which ir- 
radiation therapy was employed the five- 
year survival rate was 3.8 per cent. Asa 
result of his experience, Craver expressed 
the opinion that better methods of treat- 
ment by cross-fire and the use of longer 
target-skin distances, heavier filtration, 
and higher voltages would improve the 
results so far obtained. 

Tenzel came to a somewhat similar con- 
clusion in his study of 192 cases of carci- 
noma of the lung in which necropsy was 
performed to determine the effects of radia- 
tion therapy. Treatment had not been 
given in all of these. The following lesions 
were found: epidermoid carcinoma in 105 
cases, adenocarcinoma in 50 cases, and 
anaplastic carcinoma in 37 cases. In 121 
of the cases, in which treatment was not 
employed, the average survival period was 
ten months, whereas 68 treated patients 
lived for an average of fifteen months after 
the onset of symptoms. Tenzel found that 
the average period of survival was longest 


ROENTGEN THERAPY FOR BRONCHIOGENIC CARCINOMA 


253 


in the cases of epidermoid carcinoma (six- 
teen and a half months) and shortest in 
the patient with adenocarcinoma (eleven 
months). He sounded the optimistic note 
that the number of patients who survived 
more than one year was twice as great in 
the cases in which irradiation therapy was 
used as in cases in which this type of treat- 
ment was not used. He found that the 
greater the tumor dose delivered within 
specified limits the longer was the survival 
period. 

Farberov and Baslow reported the re- 
sults obtained with roentgen therapy in 
56 cases of primary carcinoma of the lung, 
in 44 of which the diagnosis was proved 
by histologic examination or by micro- 
scopic examination of the sputum. Ex- 
cellent palliative results were obtained in 
most of the cases. In the 44 proved cases 
the average period of survival from the 
time of diagnosis was about eight months. 
Six of these patients survived for fifteen 
months to three years. In a group of 21 
cases in which roentgen therapy was not 
employed the period of survival was only 
5.5 months. These authors said that there 
are cases in which roentgen therapy ag- 
gravates the symptoms. They expressed 
the opinion that the results of irradiation 
in carcinoma of the lung can be improved 
by early diagnosis. In cases in which the 
condition is operable they recommended 
the use of roentgen therapy in conjunction 
with surgery. 

Moersch and I reported a study of 250 
cases of proved primary bronchiogenic 
carcinoma (Leddy and Moersch). Roent- 
gen therapy was employed in 125 cases. 
In the remaining 125 cases, which served 
as a control, neither roentgen therapy nor 
operation was employed. In that report 
we carefully avoided advocating any 
definite technic of treatment but pointed 
out that “it does not seem that the 
results of technically superior treatment 
were consistently better.’’ In all of the 
125 cases in which roentgen therapy 
was employed the lesion was inoperable. 
Yet, regardless of the type of therapy 
given to this group of patients, 25 
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of them lived a year or longer after 
the completion of treatment. In evaluat- 
ing these results one must keep in mind 
that they were produced by a method of 
treatment which has no associated mor- 
tality. In the group of 125 cases in which 
no form of therapy was employed none of 
the patients lived more than a year after 
the diagnosis was made. On the other 
hand, in 25 of the 125 cases in which some 
kind of roentgen therapy was employed 
the patients lived from one to twelve years 
after the diagnosis was made. The value 
of roentgen therapy as a palliative measure 
in cases of bronchiogenic carcinoma there- 
fore seems self-evident. As a result of our 
observations, we concluded that in cases 
of inoperable carcinoma of the lung the 
patients should receive at least one course 
of roentgen therapy unless their physical 
condition is so poor as to contraindicate 
such treatment; otherwise, their life ex- 
pectancy will not be more than one year. 

Some of the authors whom I have men- 
tioned in this paper have contended that 
they did not know of a single case of proved 
carcinoma of the lung in which the patient 
lived for five years after the use of roentgen 
therapy. Inasmuch as Moersch and I 
recently reported that 5 of 125 patients 
who had proved carcinoma of the lung 
and were treated by roentgen therapy 
survived for five years after the comple- 
tion of the treatment, this contention no 
longer seems tenable. In these 5 cases 
the les‘on was an adenocarcinoma. The 
grade of malignancy was as follows: grade 
1 in one case, grade 2 in one case, grade 3 
in 2 cases, and grade 4 in one case. 

In by far the greater portion of cases 
of malignant disease of the lungs the pa- 
tients are debilitated, past middle age, and, 
therefore, poor subjects for any form of 
intensive or radical treatment. Excep- 
tionally, however, one may observe a case 
in which the tumor is in an early stage of 
development and the patient is in good 
physical condition. In such a case, a cure 
or great improvement may reasonably be 
expected. As any clinical expedient seems 
to be indicated, the therapeutic radiologist 
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should make certain that the end-results 
of treatment will be no worse than the 
original lesion. 

Since palliative results are the best that 
can be expected in most cases, the selection 
of the method of treatment in a given case 
requires precise clinical judgment. In 
the average case it seems more sensible 
to err on the side of undertreatment rather 
than overtreatment. In this connection 
it has been my experience that the results 
obtained with simple cross-firing of the 
bronchial lesion with moderate doses of 
roentgen rays have been as worth while 
clinically as have those obtained with the 
more radical methods, and at the clinic our 
results have not been in direct proportion 
to the magnitude of the dose. Since the 
injuries to which many authors have re- 
ferred are dependent, in general, on the 
size of the doses employed, the way to 
minimize or prevent them seems self- 
evident. 


Mayo Clinic 
Rochester, Minn. 
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DISCUSSION 


Warren W. Furey, M.D. (Chicago, Ill.): Doctor 
Leddy has covered exceptionally well a most difficult 
problem—a problem which most of us would be 
hesitant to present because of the acknowledged 
limitations of treatment. 

My personal experience with this condition has 
been definitely limited, limited first by the rather 
generally accepted opinion that bronchiogenic carci- 
noma is a hopeless condition, a condition, to begin 
with, in which little or nothing can be done for the 
patient and which, in spite of what has been done, 
results ultimately in mortality. We are well aware 
that complete eradication of the malignant lesion by 
whatever means are available offers the only hope 
for a long survival, and this is true of carcinoma 
wherever it is found. Surgery, with its modern 
development, is today the only means of completely 
eradicating such a lesion within the lung. When 
surgery fails, when the patient refuses its benefits, 
or when his condition precludes its use, what should 
be our attitude? Should we, as has been the habit 
in the past, take a hopeless view of this condition? 

Dr. Leddy has, I feel, very capably and ably 
answered this question by offering x-irradiation as 
an excellent palliative measure—one which, in his 
hands, has produced alleviation of some of the 
clinical manifestations and has resulted in some 
cases in a definite prolongation of life. This atti- 
tude, I feel, should be adopted by all of us and it 
should be our effort to do everything possible to 
ease the suffering not only of the patient but also of 
the family and friends who suffer with him. X-ray 
offers us this opportunity. 

It has been my experience that clinical improve- 
ment is rather a hazardous criterion upon which to 
base progress. Many patients demonstrate a 
progressive downward trend despite a sense of well- 
being and a feeling of improvement. Nevertheless, 
I feel (as I am certain Dr. Leddy feels) that our 
only hope for progress in the control and eventual 
conquest of this problem lies in our continued effort 
to do everything possible for the patient—to preach 
early diagnosis, to advise surgery when surgery is 
advisable, to use x-ray as a palliative measure for 
the relief of clinical manifestations and the pro- 
longation of life, with the expectation that eventually 
we shall attain our goal: to benefit the sufferers 
from bronchiogenic carcinoma. 
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HRONIC PHARYNGITIS is a painful and 

disabling affliction. The symptoms, 
findings and pathologic changes are fully 
described in textbooks on otolaryngology 
(7). The lymph follicles covering the 
entire pharynx and the nasopharynx under- 
go hypertrophy and the lymphoid cells 
around the ducts of the glands produce 
red, raised patches which are seen easily 
on inspection. This condition is the so- 
called granular pharyngitis. When the 
lateral ‘ pharyngeal tonsillar bands are 
hypertrophied, the infection usually is 
termed “‘lateral pharyngitis.”’ 

As Schenck (12) has pointed out, elimina- 
tion of all infected tissue in Waldeyer’s 
ring cannot be accomplished by operative 
procedures alone. When operation is re- 
sorted to, compensatory hypertrophy sub- 
sequently occurs. Lillie stated that the 
faucial or palatine tonsil is the only one 
that can be completely removed surgically. 
After the operation there is a tendency, 
in some instances, for the lateral pharyn- 
geal bands or the tonsillar plaque in the 
lateral pharyngeal wall to undergo hyper- 
trophy. 

That treatment of chronic pharyngitis 
has not been too satisfactory is suggested 
by the variety of therapeutic measures 
which have been advocated. Marcotte 
mentioned nasal and postnasal washes with 
physiologic saline solution, treatment with 
a quartz mercury vapor lamp, ultraviolet 
therapy, roentgen treatment with frac- 
tional doses of low voltage, electrocoagula- 
tion, vaccine therapy, local application 





1 Read before the Radiological Society of North 
America, at the Twenty-eighth Annual Meeting, 
Chicago, IIl., Nov. 30 to Dec. 4, 1942. 

2 Now Director of Department of Otolaryngology, 
Rhinology and Laryngology, Medical College of Vir- 
ginia, Richmond. 


of caustics, such as silver nitrate, and 
internal medication with iodine. 


GRANULAR OR HYPERTROPHIED LATERAL 
PHARYNGEAL TONSILLAR BANDS 


Our main interest in this study is the 
form of chronic pharyngitis in which granu- 
lar or hypertrophied lateral bands are a 
characteristic feature. Involvement of 
these definite anatomic structures is usu- 
ally easily recognized except when they 
are situated high in the pharynx and in the 
few instances in which infection exists with- 
out obvious hypertrophy. A brief de- 
scription of these structures is pertinent 
here. 

The lateral pharyngeal bands are linear 
patches of lymphoid tissue which, as their 
name implies, lie in the most lateral portion 
of each side of the pharynx, posterior to 
the pharyngeal palatine arch, and usually 
extend into the salpingopharyngeal fold. 
Their width ranges from less than 0.5 
to 1.5cm.; their length, from a small patch 
of tissue to 3 or 4 cm. The surface of a 
lateral pharyngeal band may vary con- 
siderably. 

In the type of band seen most frequently, 
the surface of the inferior half of the sal- 
pingopharyngeal fold has a fine granular 
appearance. When not acutely inflamed, 
this type of band may easily be overlooked, 
as there may be no edema of the structure 
and the color may blend with that of the 
rest of the pharyngeal mucosa. In the 
acutely infected state, however, edema and 
fiery redness of the surface are present. 
Exudate may or may not be present. 
Bands of this type are more appropriately 
referred to as granular lateral pharyngeal 
bands. Crypt openings are usually incon- 
spicuous or absent and histologic examina- 
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tion reveals the same lymphoid elements 
encountered in posterior granular pharyn- 
gitis. Next in order of frequency is a type 
of band with coarse, raised granular sur- 
face. A few crypt openings may sometimes 
be noted, although the entire surface has a 
granular appearance. This type of band 
tends to cause recurrent sore throat more 
frequently than the first type. Finally, 
there is the thickened, cryptic type of 
band that in some instances resembles 
the palatine tonsil. This type is more ap- 
propriately referred to as a hypertrophied 
lateral pharyngeal tonsil or tonsillar band 
Fig. 1). It mav be indurated or firm to 
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tion. This is particularly so in those in- 
stances in which the band may ascend high 
above the lower border of the palate to 
reach the forus tubarius. Schenck (12) 
stated that mucous glands are most nu- 
merous in the upper part of the pharynx 
and in the region of the lateral pharyngeal 
band, where they occur deep beneath the 
level of the lymph nodules. In chronic 
inflammation, mucous glands become more 
conspicuous, owing to the increased num- 
ber of alveoli. Conspicuous lateral pharyn- 
geal bands are due to hyperplasia of the 
glandular elements rather than to hyper- 
plasia of lymphoid tissue. 





Fig. 1. Hypertrophied granular lateral pharyngeal bands. 


pressure or it may appear edematous and 
sponge-like on manipulation. The surface 
may be granular but more often the appear- 
ance of the entire structure resembles that 
of the palatine tonsil. There are multiple 
crypts with obvious débris, and in the 
presence of acute infection their behavior 
resembles that of acute tonsillitis. 
Granular or hypertrophied lateral 
pharyngeal bands may be found at any 
age, but we feel that the highest incidence 
of such bands, with symptoms, is in the 
first four decades of life. Their presence 
is not uncommon and, in some instances, 
they are present without disturbing symp- 
toms. As mentioned before, their presence 
may be overlooked because of their loca- 


BIOLOGIC EFFECT OF IRRADIATION 

Heineke (4, 5), in 1902 and 1905, de- 
scribed the extreme sensitivity of all 
lymphoid tissue to irradiation. He sub- 
jected laboratory animals to roentgen 
rays and found, on microscopic study of 
the irradiated tissues, that the lymphoid 
tissues anywhere in the body succumbed 
to smaller doses than adjacent epithelium, 
muscle, or bone. 

This fundamental work of Heineke was 
repeated by many competent investigators 
(3) and the conception of the extreme sus- 
ceptibility of lymphoid tissue was accepted 
as practically axiomatic. In 1925, how- 
ever, Quick and Cutler published a study 
of the effects of radiation on lymph nodes, 
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many of which contained metastatic lesions 
from carcinoma of the buccal cavity. 
Following heavy irradiation, the metastatic 
lymph nodes were excised, together with 
many uninvolved lymph nodes. It was 
found that normal irradiated lymph nodes 
enlarged instead of becoming atrophic and 
gave evidence of hyperplasia and that the 
lymphocytes were not destroyed. Germi- 
nal centers contained numerous mitotic 
figures. Quick and Cutler quoted the 
observation of Ewing that normal lymph- 
oid tissue resists large doses of radiation. 

Taussig (1940) performed iliac lymph- 
adenectomy in 113 cases in which carci- 
noma of the uterine cervix and carcinoma 
of the vulva had been irradiated and 
studied the lymph nodes removed. As a 
general rule, excision was performed three 
to four weeks after irradiation. The nor- 
mal lymph nodes showed a maximal dis- 
integration of their germinal follicles. In 
seven instances, excision of the lymph 
nodes was delayed for three to six months 
after irradiation. In these cases the num- 
ber of germinal follicles in the lymph nodes 
was doubled; this observation suggested 
rapid regeneration. 

Holthusen, in 1938, stated that lymph 
follicles exhibit extreme radiosensitivity 
and also great capacity for regeneration, 
and this seems to be the explanation of the 
conflicting results quoted. 

Crowe and Burnam found, clinically, 
that the good results of radium therapy 
on lymphoid tissues in the nasopharynx 
were temporary; they stated that it might 
be necessary to give two or three treat- 
ments a year for several years to maintain 
a patent eustachian tube. 


Schenck (11) found, as an immediate 
effect of radium, that the cells of the 
germinal follicles disintegrate rapidly and 
alteration of the endothelium of the lymph 
and blood vessels occurs with no marked 
destruction of adult lymphocytes, al- 
though young lymphocytic cells are de- 
stroyed. Recovery of the lymphoid tissue 
was noted in specimens removed six 
months after irradiation. 
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TECHNIC OF TREATMENT 

This specific radiosensitivity of lymphoid 
tissue, even though probably temporary, 
has been utilized to advantage by radiolo- 
gists in the treatment of infected tonsils 
and other infected lymphoid _ tissue 
throughout the throat. In 1928, Williams 
published results of more than five years’ 
experience, mainly with the beta rays of 
radium in the treatment of infection of 
the pharynx and tonsils. 

In recent years Crowe and his associ- 
ates (1, 2) have employed radium with 
splendid results in children with impaired 
hearing which was ascribed to obstruction 
of the orifices of the eustachian tubes by 
hypertrophied lymphoid tissue. Straight 
metal rods containing radium at the end 
of the applicator were introduced through 
the nostrils and placed against the posterior 
nasopharyngeal wall. 

We have devised a simple and practical 
applicator to treat granular or hyper- 
trophied lateral pharyngeal tonsillar bands. 
A metal rod is threaded at the end so that 
a brass and silver tube containing radon 
can be attached; a hinged joint has been 
introduced just behind the attachment. 
The end of the rod with the tube contain- 
ing the radon attached is passed through 
the nostril; on turning, the hinged portion 
drops downward and lies against the 
hypertrophied lateral band. The hinge is 
constructed to lock at an angle of about 
50 degrees so that the long axis of the radon 
tube presses against the lateral pharyngeal 
wall (Fig. 2). 

DESCRIPTION OF CASES 

Since 1938, hypertrophied and granular 
lateral pharyngeal bands have been treated 
with radium at the Mayo Clinic. Although 
hypertrophied lateral pharyngeal bands 
are commonly seen on inspection of the 
throat, in only relatively few instances do 
they produce severe symptoms requiring 
some form of therapy for relief. During 
the past three years (1939 to 1941, inclu- 
sive) only 24 patients with this disorder 
have needed treatment at the clinic, while 
during the same years 83 patients have 
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been treated with radium for hypertrophied 50 mec. of radon was used; hence, one 
lymphoid tissue in the fossaof Rosenmiiller. hour’s application through each nostril 
The diagnosis, hypertrophied granular lat- furnished the planned dosage. Only one 
eral bands, is obvious on inspection of treatment with radium was given to each 
the throat. of 20 patients; 4 had two treatments each, 
Of the 24 patients treated, 17 were males a few months apart. Two of the 24 pa- 
and 7 females. The ages ranged from five tients were given roentgen therapy as well 
to forty-eight years, the average being as radium treatment and 3 of them had 
twenty-seven years. It is interesting surgical procedures as well as radium. 
that 17, or 70 per cent, of the patients had The results of treatment were in all 
undergone tonsillectomy in previous years. instances gratifying. All patients were 
The main complaint of 12 of the 24 pa- followed up, 14 by letter and the remainder 
tients was severe and frequent sore throat. by return visits. All of the patients stated 
Six patients had impaired hearing and that they had fewer and less severe sore 
tinnitus; the hypertrophied lymphoid tis- throats and had noticed improvement in 
sue in these cases extended beyond the their general health. In written com- 
lateral pharyngeal bands. Symptoms of munications, most of the patients stated 
the remaining patients were mainly fatigue, that the improvement was first observed 


Fig. 2. Radium applicator. 


exhaustion, and arthritic pains. Two pa- about a month after the application of 
tients did not make definite complaints, radium. The treatment did not produce 
but the granular pharyngeal bands were any reactions or injurious effects. 
found on general physical examination. It 
is an interesting fact that these two pa- 
tients, in response to inquiries, wrote that Hypertrophied or granular pharyngeal 
they now suffered from fewer colds and _ tonsillar bands may produce painful and dis- 
sore throats than before treatment. abling sore throat. Although occasionally 
The dosage of radium varied, in the unattended by symptoms, they are proba- 
earlier cases, from 1.5 to 4.5 gm. minutes, bly potential sources for acute infections. 
but later became standardized at 3 gm. Authorities have found that there is a 
minutes to each lateral pharyngeal tonsillar tendency of the lateral pharyngeal tonsillar 
band. Under topical anesthesia, the metal bands and other components of Waldeyer’s 
applicator containing the radon is passed ring to hypertrophy following tonsillec- 
through the nasal passage to impinge tomy and adenoidectomy. 
against the lateral pharyngeal band. The Small doses of radium can be safely ap- 
filtration of 0.5 mm. of silver and 1 mm. of plied directly to the infected pharyngeal 
brass utilizes more than 99 per cent of the bands. In the cases studied, good results 
gamma rays and less than 1 per cent of the were obtained in all and no injurious effects 
more irritating beta rays. Usually about followed the application. 


SUMMARY AND CONCLUSIONS 
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Research of many investigators has 
shown the marked susceptibility of lymph- 
oid tissue to small doses of radiation; 
this effect, however, appears to be transient, 
and recovery of the lymphoid structures 
occurs after several months. Hence, it is 
probable that treatment of these granular 
lateral bands will need repetition from 
time to time in order to maintain the good 
results usually achieved. 

Certainly, any evaluation of results 
following tonsillectomy and adenoidectomy 
for infection is incomplete without con- 
sideration of the presence or absence of 
hypertrophied lateral pharyngeal tonsillar 
bands and their appropriate treatment. 
If they are present, the form of radium 
therapy described appears to be safe and 
efficient. 

Mayo Clinic, Rochester, Minn. 
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DISCUSSION 

Walter H. Theobald, M.D. (Chicago, IIl.): Doe- 
tor Fricke’s paper is a very important one from the 
standpoint of the otolaryngologist. 

The logical conclusion to be drawn from it is that 
radium is a useful addition to our methods of re- 
ducing hyperplastic lymphoid tissue in the pharynx 
and nasopharynx although it is not the only method 
The technic as described by Doctor Fricke is simple 
and his observations are accurately reported. With 
this type of treatment I am highly in accord. 

As an otolaryngologist, however, I must include 
in the treatment of these conditions the use of 
roentgen therapy and surgery as well. In my 
experience, lymphoid hyperplasia of the pharyngeal 
wall has disappeared following the use of both forms 
of irradiation and the results have been gratifying 
with the use of either method. 

Speaking anatomically, I believe a better name for 
identifying this pharyngeal condition to be pharyn- 
gitis lateralis, since we are dealing with an inflamed, 
long, narrow strip of tissue, varying in width and 
thickness, on each side of the pharyngeal wall. This 
usually extends upward and behind the soft palate 
It is my contention that we have two classifications 
under which these conditions of hypertrophy occur: 

First, the compensatory hypertrophy of lymphoid 
tissue following tonsillectomy and adenoidectomy, 
especially in children. This responds well to treat- 
ment by irradiation. 

Second, the group of cases in which pharyngitis 
lateralis is secondary to sinus disease, particularly 
disease of the posterior ethmoids and the sphenoids. 
With this group we must include remnants of 
adenoid tissue which become hypertrophied and 
frequently form crypts or retention cysts. Thorn 
wald’s disease must not be omitted from this second 
group as a chronic source of infection. 

Unless these primary sources are eliminated, 
treatment of pharyngitis lateralis may not always 
be successful. I take for granted that in the cases 
reported by Doctor Fricke these other possible foci 
of infection were eliminated; otherwise the condition 
is apt to recur and necessitate further treatment. 

In some cases following tonsillectomy in children 
with subsequent so-called compensatory hyper- 
trophy, I have used both radium and x-rays. In 
children, however, I have found roentgen therapy 
easier and simpler than the insertion of a radium 
capsule through the nasal passages. 

I have referred to surgery, which is indicated in 
only those cases where epipharyngeal hypertrophy 
is very great and where the lymphoid tissue forms 
masses or pouches containing chronic infection. 
Obviously this kind of hypertrophy should be 
treated surgically, with subsequent irradiation when 
indicated. 

In conclusion, the method of treatment should 
be determined by the character and nature of the 
etiology and the clinical picture. 























Giant-Cell Tumors: Radiation Therapy and Late Results’ 
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— INTEREST of the average surgeon or 
radiologist in giant-cell tumors never 
lags because of too great familiarity. This 
report is based on a review of 29 cases, 
principally from the service of Dr. E. P. 
Pendergrass of the University of Pennsyl- 
vania Hospital, Drs. Geo. E. Pfahler, 
Karl Kornblum, and Arthur Finkelstein, 
of the Graduate Hospital, University of 
Pennsylvania, and from the author’s serv- 
ices at the Skin and Cancer Hospital, 
Philadelphia, and the Newcomb Hospital, 
Vineland, N. J. The collection of giant- 
cell tumors in the X-Ray Museum of the 
Temple University Hospital assembled by 
Dr. W. E. Chamberlain was inspected with 
much profit, but is not included in this 
series for discussion. Most of the cases 
in the group were treated more than five 
years ago, one as long as thirteen years ago. 
There is little value in statistics based on 
so small a number of cases, but the experi- 
ence encountered in many of this series 
offers some grounds for discussion. 

Fourteen patients treated by irradiation 
alone showed good long-term results, on 
the whole. Some suffered intercurrent 
fractures, but none lost time from other 
complications. Leucutia, Witwer, and Bel- 
anger (5) reported similar satisfactory 
late results with radiation therapy of giant- 
cell tumors. Two cases underwent ma- 
lignant change, one six years and the other 
nine years after treatment. In 14 cases 
treated by surgery and irradiation good 
results were also obtained, but with a 
greater incidence of intercurrent fractures, 
repeated operations, and infections, and 
with longer periods of morbidity. 

One impression gained from this review 
is the value of fixation or splinting, whether 
irradiation therapy is used alone or in 
combination with surgery. It sometimes 
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seemed that immobilization was almost as 
important as the radiotherapeutic or oper- 
ative management of the case. Surpris- 
ingly good results were obtained when 
little radiation was employed, in some in- 
stances purposely and in other cases be- 
cause of poor cooperation on the part of the 
patient. In one patient, who had known 
of the presence of a tumor in the upper end 
of the right humerus and had refused 
treatment for twenty-eight years, an organ- 
ized stable-appearing giant-cell tumor was 
revealed by x-ray examination. If these 
tumors can heal spontaneously, it may be 
that the simple measure of preventing frac- 
tures by proper splinting and removal of 
weight-bearing stresses for a sufficiently 
long period is a more important factor than 
is realized in the ultimate cure, the 
splinting to be done to spare the part 
from weight-bearing, not from other active 
or passive use. It appeared that healing 
occurred more rapidly while the part was 
at rest than during the other phases of the 
therapeutic course. Healing took place 
faster in children than in adults and ap- 
parently with smaller amounts of radi- 
ation. 

The rate of healing did not seem to be 
influenced appreciably by variations in 
the technic of irradiation. A few patients 
received less than six treatments, totallin x 
no more than 600 r; some were treated 
with a short series spaced at intervals of a 
few days to a few weeks; others were 
given small doses over a period of a few 
months; but, no matter what method was 
used, the end-results varied little. It is 
noteworthy that many patients responded 
poorly during the early stages of roent- 
gen irradiation and subsequently showed 
evidences of improvement. Initial osteo- 
clasia, sometimes alarming, was followed 
by osteoplasia and recalcification. Many 
times, a small trabeculated giant-cell 
tumor of benign appearance would become 
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TABLE I: Giant-CeL_t Tumors: 29 Caszs 


Age Re- 
Patient and Sex Site Surgery operation 
J. McM. 49 M 1. femur cur 
R. P. 30 F 4th lumbar lam 
ae 6M u. humerus cur. once 
H, P. 8M u. humerus 
J. M. W. 29 M phalanx 
J. B. H. 31 F phalanx 
M. B. 24M patella cur 
. RB. 18 F phalanx cur 
W. P. 26 M phalanx 
L. S. 45 M metacarpus cur. twice 
P. E. N. 37 F sacrum 
K. T. 46 F 5th dorsal lam 
; 24M u. femur cur once 
W. P. 23 M phalanx 
A. S. 20 F 1. femur 
a Be 11M u. tibia 
W. S. 15M u. tibia 
F.M 19M u. tibia cur 
E. S. 32 F mandible 
E.G 39 F u. humerus 
A. G. 22 F phalanx cur. 
H. W. 40 M rib 
M. J. 24M 5th lumbar lam 
L. A. 21M 1. humerus cur twice 
M. M. 12 F os calcis 
E. A. 26 F u. tibia cur. twice 
J. N. 58 M u. tibia cur. twice 
3. Le 29M 1. femur 
O. D. 


43 M sacrum 


Frac-  Infec- Time Time 
tures tion X-Ray (mos.) Result (years) 
l/as 9.200 r 30 good 11 
800 r ] fair 4 
10,800 r 18 good 5 
2/ar 2,000 r 5 good 7 
l/ar 1,250 r 6 good 7 
3,000 r 10 good 8 
1 ‘ar 3,000 r s good 11 
200mg.hr 3 good 12 
600 r 14 good 3 
3,000 r oS) good 12 
2,500 r 6 good 5 
1,000 r 3 fair 10 
5/br 3,000 r 26 good 13 
THO r 11 good 5 
8,600 r 18 good 10 
2,400 r 7 good a 
12,000 r 37 died i) 
6,000 r 2 good 13 
4,000 r 14 good 13 
no treatment good 28 
600 r 1 good 7 
1,600 r 3 good 7 
4,600 r 15 good 6 
$+ 1,600 r 2 good 8 
6,400 r 10 died 6 
l Jar 1,600 r 2 good 5 
l/ar 4,800 r 7 good 5 
5,800 r 18 good 12 
6,000 r 4 good 5 


l., lower; u., upper; cur., curettage, usually with phenol swabbing; lam., laminectomy; as., after surgery; 


ar., after irradiation; br., before irradiation. 


an osteoclastic, formless mass, breaking 
through its bounds into the perifocal soft 
tissues, only to go on later to form new 
boundaries, envelop itself in a thin calcified 
capsule, and recalcify with interlacing 
trabeculae, weeks or months after treat- 


TABLE II. Grant CeLtt Tumors: AGE AND SEx 
DISTRIBUTION 








Age Male Female Total 
0-9 2 0 2 
10-19 3 2 5 
20-29 & 3 11 
30-39 0 5 5 
40-49 4+ l 5 
50-59 1 0 l 
60-69 0 0 0 
Total 18 11 29 


Youngest, 6 years; oldest, 58 years. 


ment. Such a sequence was more likely to 
occur if the initial x-ray doses were com- 
paratively large. 

This paradoxical phenomenon is not a 
new observation, having been described 
by Herendeen (4). If it were more gener- 


ally appreciated by radiologists, it might 
serve as a basis for preventing unnecessary 
surgical intervention. The radiologist un- 
acquainted with these changes may take 
the osteoclasia, increased swelling, and 
pain following soon after irradiation as 
signs of failure, calling for surgical inter- 
vention, instead of waiting for the stage 
of healing with recalcification, when it 
becomes apparent that his treatment has 
been successful. 

In the roentgen literature, it is generally 
stated that giant-cell tumors are centrally 
placed, expansile tumors. While they 
frequently present this appearance, it is 
more characteristic of the later phases of 
evolution than of the early stages. The 
tumor originates in or close to the cortex, 
extending into the medullary cavity as 
growth progresses. With continued growth 
the cortex itself is destroyed. A thin, 
calcified limiting membrane, possibly the 
periosteum, seems to prevent extension of 
the tumor into the soft tissues for a while, 
but later, often after fracture, trauma, or 


















GIANT-CELL TUMORS: 





Fig. 1. A. 


The first evidence had been pain six weeks before. B. 
C. After 6 months (1,600 r more given); 
almost 8 months (no more irradiation given). Osteoclasia has increased. E and F. 
osteoclasia has reached the joint and cortex of the opposite condyle; 


through four portals. 


months 
irradiation, the outer envelope will be 
broken and the soft structures will be 


invaded. Stewart (8) reports that giant- 
cell tumors are known to invade veins, 
spread to adjacent bones and more dis- 
tant soft part tissues, and may well go 
further without assuming an appreciably 
altered structure. In two this 
series, we believe the tumor invaded an- 
other bone across the joint, the scapula 
opposite the head of the humerus in the 
case mentioned above, not treated by any 
method, and the patella opposite the fem- 
oral condyles in the case illustrated (Figs. 
1-3). 

Giant-cell tumors seldom, if ever, have 


cases in 
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Small osteoclastic giant-cell tumor of the inner condyle of the left femur, in male, aged 29 years. 


After 2 months, during which time 3,200 r were given 
the area of destruction hasincreased. D. After 


After 18 months. Increasing 


1,000 r more were given during previous 2 


been observed to extend across the line of 
the epiphysis before fusion; even Cod- 
man’s so-called epiphyseal chondromatous 
calcifying giant-cell tumor (1) does not 
seem to modify this observation. The 
closeness of giant-cell tumors to the grow- 
ing epiphysis before fusion has taken place 
is a complicating factor in their x-ray 
treatment. If the total dose into the tu- 
mor area is perhaps no more than 2,000 to 
3,000 r—and in many instances this total 
may not be necessary—it is unlikely that 
growth of the epiphysis will be perceptibly 
altered; it is more probable that, as a re- 
sult of cross-firing into a tumor area 
through several portals, damage will be 
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Fig. 2. Same case as Fig. 1. 


A. After 22 months. 


September 1943 


Recalcification is barely visible. The part had been 


at rest, without splints, during the previous 5 months, while patient was bedridden for treatment of pulmonary 


tuberculosis B. After 33 months 


8 months. 


done to the overlying soft tissues, pro- 
ducing secondary atrophic changes, thus 
affecting the structure and function of the 


part. This opinion is held by Dr. George 
E. Pfahler, who has had an extensive ex- 
perience in this field. He treated a giant 


GIANT-CELL TuMORS: OBSERVATION 


PERIODS AFTER TREATMENT 


TABLE III: 


After 
Surgery and 
Irradiation 


After 
Irradiation 
Alone 


Less than 5 years l 
5-10 years 10 
More than 10 years 3 
One case untreated; tumor of upper humerus be 


lieved to be present for 28 years 


COMPLICATIONS IN 29 CasES OF GIANT 
CeLL TUMOR 


TABLE IV: 


12(5 in one case 


single in others) 


Fractures 
Infections 
Ankylosis of adjacent joint l 


9 


Malignant change 2 
Re-operations 10 (in 6 cases) 


cell tumor in 1906 with radiation therapy, 
and the patient was well twenty-five years 
later (7). 


Moderate recalcification has occurred. 


Patient in walking splints for past 


TABLE V: Grant-CELL Tumors: SITE IN 29 Cases 


Male Female Number 


Situation 


Femur 
Vertebra 
Humerus 
Phalanx 
Patella 
Metacarpal 
Sacrum 
Tibia 
Mandible 
Rib 
Calcaneum 


Total 13 


Two cases that underwent malignant 
change, or the malignant character of 
which finally made itself evident, more 
than five years after roentgen irradiation, 
naturally arrested our attention. Both 
were reported by Pfahler (7) (Cases II and 
III) in 1923, at which time they were ap- 
parently cured. It was three and five 
years after this report that the first and 
then the second patient died of cancer. 

Malignant giant-cell tumors have oc- 
curred spontaneously, after surgical treat- 
ment, after roentgen irradiation, and after 
combined forms of treatment. In our two 








Fig. 3. Same case as Figs. 1 and 2. The upper roentgenograms, made after 57 months, 
show considerable recalcification. The patient had been in a brace for 20 months. The 
lower views, after 92 months, show the tumor apparently stable and organized. Walking 
brace removed for past 4 months 
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cases, treatment was limited to roentgen 
irradiation. In one an estimated total of 
12,000 r and in the other a total of 6,400 r 
was given. There is no obvious reason 
to ascribe. the end-results in these cases to 
the treatment, but it is hard not to believe 
that repeated surgical curetting with in- 
adequate chemical swabbing, or too much 
irradiation, is not good practice in the care 
of these cases. No matter what therapeutic 
régime is chosen for the control of a giant- 
cell tumor, it would seem well to be careful 
not to exceed a safe cumulative total dose 
of radiation, regardless of the time in- 
tervals involved. 

There is much confusion among patholo- 
gists and radiologists about malignant 
giant-cell tumors. Lack of unity con- 
cerning the diagnostic criteria is the reason 
for disagreement. One group of patholo- 
gists will venture a diagnosis of malignant 
giant-cell tumor based on criteria which 
another group will interpret as offering no 
reason for a guarded prognosis. If the 
patient does not recover, the radiologist is 


apt to favor the first group; if the patient 
gets well, he is prone to favor the second 
group. But using the five-year period 
arbitrarily as a criterion of cure, he is 
bound occasionally to be in error; he 
might be in error again if his treatment 


cured a malignant giant-cell tumor 
properly diagnosed by the pathologist. 
Thus, neither the pathologist nor the 
radiologist seems to be in possession of the 
means to foresee in advance the probable 
malignant course of a given giant-cell 
tumor. This impression is strengthened 
after studying the comprehensive report 
of Stewart, Coley, and Farrow (8). They 
reviewed the literature and carefully re- 
ported 6 cases of their own of malignant 
giant-cell tumor. One statement made by 
them, that some malignant giant-cell 
tumors had more the characteristics of 
granulomatous tissue sarcoma than any- 
thing else, seems quite applicable to the 
response of these tumors to radiation. The 
conclusion must be shared with them that 
“until better understood, the interpreta- 
tion of giant-cell tumor and its malignant 
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evolution must remain in a speculative 
phase.”’ This is true of the two cases en- 
countered in this series. 

Some radiologists feel that, since the 
malignant nature of any giant-cell tumor 
cannot be established at the beginning of 
treatment, the doses of radiation should be 
comparatively large, that the treatments 
should be limited to a short period, possibly 
six to eight weeks, and that the total dose 
should not be excessive. Whether the 
radiologist decides on a short period of 
irradiation with ‘“‘sub-erythema”’ doses or 
on long periods of irradiation with multiple 
small doses, expectant treatment seems 
advisable following the completion of the 
course of irradiation. It is our feeling that 
at this point splints and fixation devices, 
to spare the part too great stress and 

rain, might be used for a sufficiently long 
period. This may prove rewarding if no 
further treatment of any kind is employed 
for several months, or possibly a year, 
before deciding whether or not irradiation 
has been beneficial. This takes into ac- 
count the biphasic phenomenon of initial 
osteoclasia and subsequent osteoplasia, and 
Herendeen’s paradoxical reaction to ir- 
radiation. No good explanation of this 
paradoxical reaction seems to have been 
offered. If radiation acts in giant-cell 
tumor by reducing the blood supply, then 
the first phase of decalcification may be 
due to the initial vascular stasis following 
irradiation. Actual hemorrhagic suffusion 
of the irradiated area following engorge- 
ment of small bone capillaries may take 
place, favoring dissemination and pro- 
liferation of the osteoclasts. This concept 
was expressed by Geschickter and Cope- 
land (3). Later, when the blood supply is 
actually diminished because of the end- 
arteritis induced by irradiation, recalci- 
fication and organization finally occur. 
It is this damage to the vascular bed in 
and around the tumor area which may 
be the principal reason for the reduced ef- 
fect of irradiation in repeated courses. 

If surgery is employed first in the treat- 
ment of giant-cell tumors, the consensus 
seems to favor postoperative irradiation, 





Wel. 4! GIAnT-CELL TUMORS: 
but if the surgical procedures are well done, 
adequately destroying all the tumor tis- 
sue, there hardly seems to be any good 
reason for follow-up irradiation. This 
opinion has been expressed by Peirce and 
Lampe (6) and by Doub, Hartman and 
Mitchell (2). If the surgical procedures 
have been inadequate, then irradiation 
therapy is better carried out as if no sur- 
gery had been done and the surgery itself 


may be regarded as only meddlesome. 


In the hands of an expert, either thera- 
peutic course seems sufficient in itself, but 


‘n general a patient would seem to fare bet- 
er with roentgen irradiation alone given in 
close co-operation with the surgeon, who 
will limit his aid to the use of external sup- 
portive measures, as splinting the part 
and sparing it from undue strain until well 
organized recalcification has been achieved, 
thus avoiding complicating fractures. 


SUMMARY 


The late results of roentgen irradiation 
of giant-cell tumors are good. Including 
those giant-cell tumors that are malignant 
from the beginning, or that undergo ma- 
lignant change, sometimes many years 
after treatment, the percentage of cures 
with irradiation alone is high, possibly 
more than 85 per cent. There are apparently 
less morbidity and better recalcification 
of the tumor after irradiation than after 
surgery. The complications of recurrence 
and infection following surgery are avoided 
with irradiation. Fractures occur with 
any treatment, surgery or irradiation, and 
can be avoided largely by avoidance of 
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all weight-bearing stresses for a sufficiently 
long period. Patience must be exercised 
during the early stages of irradiation 
treatment, as recalcification may be de- 
layed for many months. The doses of 
radiation need not be too large, nor given 
over too long a period of time. 


Note: The author wishes to express gratitude 
to Drs. E. P. Pendergrass, George E. Pfahler, Karl 
Kornblum, Arthur Finkelstein, and W. E. Chamber 
lain for granting ready access to their files and 
films in that fine spirit of mutual help which so 
characterizes the whole group of Philadelphia 
radiologists, and to Drs. R. E. Herendeen and Jos. 
H. Farrow of the Memorial Hospital, N. Y., for 
the time spent in personally discussing the subject 
of this report 


255 S. 17th St 
Philadelphia, Pa 
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Roentgen Therapy of Orbital-Pituitary Portals for Progressive 
Exophthalmos Following Subtotal Thyroidectomy' 
F. B. MANDEVILLE, M.D. 
Richmond, Va. 


N 1929, BurcH (2), discussing a case 
I of progressive exophthalmos following 
thyroidectomy, mentioned the use of in- 
tensive irradiation of the orbits. No im- 
provement was obtained, and the patient 
lost both eyes from corneal ulceration and 
destruction. Stewens (15) in 1931 re- 
ported the use of a small dose of roentgen 
rays, which relieved pain in the eye but 
did not correct the exophthalmos. Mer- 
rill and Oaks (8) and Naffziger (11), writing 
in 1933, mentioned failures of roentgen 
therapy. According to the latter, in severe 
cases irradiation has been ineffective or 
futile. Borak (1), in 1935, advocated ir- 


radiation of the pituitary for the cure of 
Graves’ disease, including correction of the 
exophthalmos, in patients who were re- 


fractory to thyroid irradiation. 
Rudemann (12), in 1937, reported favor- 
able results of irradiation in four cases, at 
the Cleveland Clinic. In 1936, Thomas 
and Woods (16) wrote: ‘‘In three patients 
the secondary exophthalmos was so in- 
tense that it was necessary to partially 
suture the external palpebral fissure (lateral 
tarsorrhaphy) to give protection to the 
cornea. In one of these the exophthalmos 
has continued to progress. X-ray treat- 
ment is being given the orbits with the hope 
of reducing the swelling. While some im- 
provement has been noted, it is still too 
soon to make any definite statement on 
the value of radiation in this patient.” 
More recently Woods (17) has stated: 
“It is true we had a few cases irradiated 
by Doctor Pierson and in one or two cases 
good effects were noted.’ Ginsburg (5), 
in 1939, gave an excellent review of the 
literature and reported in detail a case 
treated with heavily filtered high-voltage 
roentgen rays in divided doses of 100 r 
each, up to a total of 1,000 r to each pitu 
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itary-orbital region from May 12 to July 
6, 1937. The results were most favorable. 
A report in November 1937 showed neg- 
ligible diplopia, a decrease of extra-ocular 
palsies, and regression of exophthalmos. 

Friedgood (4), in 1941, wrote: ‘‘At the 
suggestion of Dr. M. C. Sosman several 
advanced cases in our clinic have been 
treated with irradiation directly to the 
orbit. Thus far the results have been im- 
pressive, but the series of cases is too small 
to warrant further comment.’ Sosman 
(14) uses irradiation for the so-called ma- 
lignant exophthalmos which either does 
not improve or gets worse following thy- 
roidectomy. He says: “We treat each 
orbit through the temporal region, alter- 
nating right and left, giving 250 to 300 r 
a day to single portals, with a total of 900 
to 1,000 r to each side. We try to protect 
the lens of the eye by directing the radia- 
tion just posterior to it, but in most cases 
it is a question of saving the eye, and you 
take a chance on getting lens opacities 
rather than losing the eyes.”’ 

We have attempted in the above para- 
graphs to summarize our findings in the 
medical literature and by correspondence 
with those in a position to be acquainted 
with the roentgen aspects of malignant 
exophthalmos. We shall discuss the ex- 
perimental, medical, and surgical aspects 
of this still incompletely understood prob- 
lem only in so far as they affect the ration- 
ale of roentgen therapy. 

Loeb and Friedman (6), in 1932, pro- 
duced exophthalmos experimentally by in- 
jections of acid extract of the anterior 
pituitary gland of cattle. In 1934, Marine 
and Rosen (7) published their work on the 
experimental production and _ significance 
of the exophthalmos ot Graves’ disease. 
Apparently thyroidectomy stimulates the 
production of thyrotropic hormone by the 
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anterior pituitary. Hormones of the su- 
prarenal cortex and gonads are mentioned 
as possible additional factors. Smelser (13), 
in 1936, gave his paper on the experimental 
production of exophthalmos resembling 
that found in Graves’ disease. During 
this period Friedgood (4) made clinical 
applications of these and his own studies to 
the general problem and concluded that 
there is almost certainly an exophthalmos- 
producing property of extracts of the 
anterior pituitary gland. It seems obvious 
that roentgen rays act, at least in part, by 
diminishing secretions of the anterior 
pituitary gland which produce exophthal- 
mos. 

Friedenwald (3) examined all the eye 
muscle material available from cases of 
hyperthyroidism in the Department of 


Pathology of the Johns Hopkins Hospital. 
Among 6 cases, the extra-ocular muscles 
were normal in 5, while in one the muscles 
were slightly enlarged and showed de- 
generative changes and cellular infiltration. 
In sections from one case, islands of round 
lymphocytic germinal 


cells, suggesting 
centers similar to those encountered in the 
thyroid gland in hyperthyroidism, were 
found. From the radiologic point of view, 
lymphocytes are the most radiosensitive 
cells known and should respond to the 
dosage given the orbital-pituitary portals. 
From a purely mechanical standpoint, 
these centers of lymphocytes should be 
destroyed and thus in a small way, at least, 
diminish the actual volume of orbital 
tissue. 

Naffziger (9, 10, 11) reported 4 cases of 
progressive exophthalmos following thy- 
roidectomy in which he found the extra- 
ocular muscles enlarged from three to eight 
times their normal size, and the site of in- 
flammatory lesions with degeneration of 
the muscles, fibrosis, and cellular in- 
filtration. Here the radiologist would 
point out that the apparent beneficial 
results of radiation therapy on inflam- 
matory processes are fairly well recognized, 
although the exact mechanisms involved 
are still uncertain. Also, the beneficial 
effect of roentgen therapy in destroying 
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newly formed fibrous tissue is well estab- 
lished in the treatment of recent keloids. 
Any newly formed tissues, might be ex- 
pected to respond if the process were recent. 

From the medical standpoint, the work 
of Plummer, Means, and others is too well 
known to be discussed in this paper. 
Friedgood (4) warns that the hope of de- 
veloping an ideal treatment lies in a thor- 
ough understanding of all the major factors 
which promote its development. He adds: 
“Until more is known of these, one should 
avoid thyroidectomy in those cases which 
look suspicious preoperatively. It would 
be a wise precaution to administer desic- 
cated thyroid in addition to iodine pre- 
operatively in order to prevent the de- 
velopment of at least one condition, viz., 
hypothyroidism, which is known to affect 
the eyes of such individuals adversely.” 
He believes one should regard with sus- 
picion any preoperative chemosis, lacrima- 
tion, or puffiness and venous congestion 
of the eyelids, the development of hyper- 
thyroidism during iodine therapy, the 
presence of thyrotropic hormone in the 
urine, or exophthalmos, particularly in 
males, which forms a more striking part 
of the syndrome than hyperthyroidism 
or thyroid enlargement. 

From the surgical standpoint, Naffziger’s 
intracranial decompression of the orbit 
and opening of the ring of Zinn as a cura- 
tive procedure for the hypertrophic myo- 
sitis which he believes is responsible for 
the progressive exophthalmos is in current 
use on many neurosurgical services. How- 
ever, as Ginsburg (5) rather bluntly states: 
‘the rationale of the procedure is mechani- 
cal relief: the Naffziger decompression 
operation does not remove the underlying 
basic cause of the pathologic process.” 
Naffziger (11) has remarked on the great 
similarity between pathologic changes in 
progressive exophthalmos of this type and 
those found in the ocular muscles in myas- 
thenia gravis. According to him, ‘there is 
a great increase of water, which accounts 
for the early increase in size of the muscles ;"’ 
later, lymphocytes infiltrate the muscle. 
Naffziger’s operative criteria have been 
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progressive exophthalmos, limited move- 
ment of the ocular muscles, and progressive 
loss of sight. ‘A general review of the 
literature suggests to us that the operation, 
on the whole, has been successful and most 
helpful in many cases. 

The anatomy of the orbit and the effects, 
in man and animals, of cervical sympathetic 
stimulation upon the position of the eye- 
ball have been the subjects of extensive 
research. Because of differences in anat- 
omy and in results, however, many ex- 
perimental observations cannot be applied 
to the problem in man. Friedgood’s (4) 
more recent paper discusses these subjects 
with appropriate references to the liter- 
ature. Thomas and Woods (16) in their 
paper consider six main theories of the 
causation of malignant exophthalmos, after 
a study-of 15 cases. They point out that 
exophthalmos does not follow total abla- 
tion of the thyroid gland in cases without 
hyperthyroidism. 

Friedgood (4) believes that exophthal- 
mos in Graves’ syndrome goes through 


two phases—reversible and irreversible. 
The former is seen in exophthalmic goiter ; 
the latter occurs, infrequently, in post- 
thyroidectomy complications of this disease 
or, rarely, precedes the development of 


hyperthyroidism. According to Fried- 
good, the exophthalmos-producing (oph- 
thalmotropic) factor, which is distinct 
from thyrotropic hormone, induces both 
types of exophthalmos, but the nature of 
this ophthalmotropic activity of the pitui- 
tary is unknown. 


CASE REPORT?’ 

A married white woman, a graduate nurse, aged 
50, consulted Dr. William Branch Porter in 1940, 
complaining of gradual enlargement of the thyroid, 
nervousness, palpitation, loss of weight, and slight 
bilateral exophthalmos of several months’ duration. 
The pulse was 122 and basal metabolic rate plus 
37 per cent. The blood count was within normal 
limits. The electrocardiographic findings were 
normal with the exception of sinus tachycardia. 
Lugol’s solution was prescribed, and two weeks 
later the basal metabolic rate was minus 3 per cent. 
A subtotal thyroidectomy was performed by Dr. 


? Patient of Drs. D. W. Kelly, Jr., O. K. Burnette, 
and H. S. Hedges 
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I. A. Bigger with preoperative and postoperative 
diagnosis of exophthalmic goiter. The entire right 
lobe of the thyroid and isthmus and four-fifths of 
the left lobe were removed. Two parathyroid 
bodies were identified and remained intact. The 
pathological diagnosis by Dr. George Z. Williams 
was “diffuse toxic nodular goiter.” 

While the patient was in the hospital the pulse 
rate dropped from 122 to 90. The blood pressure 
was 140/80. After operation the basal metabolic 
rate was plus 4 per cent. Remarkable improve 
ment lasted for one year. No eve difficulties were 
complained of during this time. Later the basal 
metabolic rate was minus 10 per cent and thyroid 
extract was administered. 

Approximately one year after thyroidectomy 
progressive exophthalmos was noticed by the pa 
tient. This became more severe while she was 
under the care of general physicians and ophthalmol 
ogists in another city. Four months later the basal 
metabolism rate had fallen to minus 17 per cent 
and thyroid extract was given as before. 

Both eyes were affected. The proptosis increased 
Fullness of the lids, lacrimation and epiphora ap 
peared. The watery appearance of the scleral 
conjunctiva was followed by edema and swelling 
which spread rapidly. Severe diplopia with single 
vision unaffected, lack of parallelism of the eyes 
limitation of motion of the globes, the lids no longer 
covering them and the cornea exposed, followed 
X-ray examination of the sinuses was negative. 

Roentgen therapy was started nine months after 
the onset of the exophthalmos and twenty-one 
months following subtotal thyroidectomy. 

Treatment was given to both right and left tem 
poral regions, using 200 kv., on a Villard circuit with 
tube in air, H.V.L. 1.8 mm. Cu, 2 mm. Cu + 
mm. Al filter, 20 ma., 50 cm. distance, and fields 
6 X 8 em., angling posterior to the eyeball and 
toward the pituitary. Each side received a dose 
of 150 r, measured in air, on alternate days, toa 
total of 900 r to each side, well over 1,000 r on the 
skin. With the average skull—about 15 cm. in 
bitemporal measurement—depth doses of 500 to 
1,000 r are easily obtainable and probably should 
not be exceeded in the orbital or pituitary regions, 
in any one series. About two weeks following 
therapy, swelling of the orbital tissues, lacrimation, 
and very mild erythema of the temples may be 
expected. Discomfort lasted in this case about two 
weeks and slowly subsided. With improvement 
the proptosis became less and there was measured 
a 5-mm. recession in exophthalmometer readings 
in both eyes, these being now 20 mm. for each 
Improvement in vision was remarkable and move 
ment of the globes was no longer limited. Pain 
disappeared. 

Eight weeks after the first series, a second series 
was given, with lower voltage and less filtration 
The object was to use a longer wave length and to 
benefit which might possibly accrue 


obtain any 
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from a change in the absorption of roentgen rays 
by the retrobulbar orbital tissues and pituitary. 
Treatment was given with 130-kv. pulsating ap- 
paratus with tube in oil, 0.25 mm. Cu + 0.5 mm. 
Al filter, 5 ma., and 20 cm. distance. The same 
portals as before were given 200 r in air on the first 
and second days, and 100 r on the third and fourth 
days. This gave a total of 600 r in air on each side. 
There was a mild reaction two weeks after the sec- 
ond series, which lasted only a few days. Four 
months after treatment, the patient showed exoph- 
thalmometer readings of 20 mm. in the left and 
19 mm. in the right eye and was carrying on her 
daily duties, a clinically controlled patient. 
SUMMARY 

1. The literature of malignant exoph- 
thalmos has been reviewed. 

2. The early use of radiotherapy to 
orbital-pituitary portals is suggested. 

3. If seriously planned and careful 
roentgen therapy fails to produce improve- 
ment after the radiation reactions have had 
opportunity to subside, the Naffziger de- 
compression operation should be con- 
sidered. 

4. A case is reported with an outline of 
the roentgen technic, in which the quality, 


quantity, intensity and spacing were varied 
in two different series with satisfactory 
immediate results. 


5. It is recognized that malignant 
exophthalmos may subside spontaneously 
and that the mechanism of its production 
is not fully understood. 

6. Roentgen therapy is merely offered 
as an aid in treatment until more rational 
therapy can be devised. 


Medical College of Virginia Hospital 
Richmond, Virginia 


ROENTGEN THERAPY FOR PROGRESSIVE EXOPHTHALMOS 
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Protection in Radiology 
An Exhibit 
Prepared by 


EDITH H. QUIMBY, Sc.D., and JOHN POOL, M.D. 
Memorial Hospital, New York 





THIS EXHIBIT WAS PREPARED, BY REQUEST, FOR A “GRADUATE FORTNIGHT” MEETING AT THE NEW YORK 
ACADEMY OF MEDICINE. WITH SOME REVISIONS AND ADDITIONS, IT WAS PRESENTED IN THE SCIENTIFIC 
EXHIBIT OF THE AMERICAN MEDICAL ASSOCIATION AT ST LOUIS IN 1939 IT HAS SINCE BEEN SHOWN 
BY INVITATION, AT VARIOUS RADIOLOGICAL MEETINGS THE EDITORIAL COMMITTEE OF RADIOLOGY 
FEEL THAT THE PUBLICATION OF THIS MATERIAL BY PHOTOGRAPHS OF THE ORIGINAL CHARTS 
WILL SERVE A USEFUL PURPOSE 


THE AUTHORS MAKE NO CLAIM TO ORIGINAL RESEARCH IN DEVELOPING THE DATA HERE 
PRESENTED. THEY HAVE COLLECTED IT FROM NUMEROUS SOURCES AND HAVE ENDEAVORED 
TO “ARRANGE IT IN SUCH A MANNER AS TO EMPHASIZE SALIENT POINTS AND AT THE 
SAME TIME SUPPLY NECESSARY DETAILED INFORMATION 








THE NEED FOR PROTECTION IN RADIOLOGY 


X-RAYS AND THE RAYS FROM RADIOACTIVE SUBSTANCES ARE POTENTIALLY DANGEROUS WHEREVER THEY 
ARE USED, ADEQUATE SAFEGUARDS SHOULD BE MAINTAINED 


UNWISE OR IGNORANT EMPLOYMENT OF THESE RAYS MAY RESULT IN LASTING DAMAGE TO THE PATIENT, 
TO THE DOCTOR, TO THE TECHNICIAN, TO THE RESEARCH WORKER, OR TO THE INNOCENT 
BYSTANDER 


THE DAMAGE MAY BE LOCAL OR SYSTEMIC 


LOCAL OVER-IRRADIATION MAY RESULT IN THE PRODUCTION OF RADIATION ULCERS, WHICH CAN 
UNDERGO MALIGNANT DEGENERATION 


SYSTEMIC OVER-IRRADIATION MAY LEAD TO THE PRODUCTION OF PROGRESSIVE BLOOD CHANGES, 
ENDING IN FATAL ANEMIA OR LEUKEMIA STERILITY MAY BE PRODUCED. WHEN THIS DOES NOT 
OCCUR, THERE MAY BE INJURY TO THE GENETIC CELLS 


A LARGE NUMBER OF RADIOLOGISTS AND OTHER WORKERS IN THE FIELD OF RADIATION HAVE BEEN 
CRIPPLED OR HAVE LOST THEIR LIVES FROM THESE CAUSES. 

SOME ACCIDENTS OF THIS SORT WERE INEVITABLE BEFORE THE DANGERS WERE UNDERSTOOD 
THEY ARE NOW ENTIRELY UNNECESSARY. IN THE LIGHT OF THE AVAILABLE KNOWLEDGE REGARDING 
PROTECTION, THEIR OCCURRENCE AT THE PRESENT TIME SHOULD BE REGARDED AS EVIDENCE OF 
SERIOUS NEGLIGENCE. 

IT 1S THE PURPOSE OF THIS EXHIBIT TO EMPHASIZE THE IMPORTANT ASPECTS 
PROTECTION PROBLEM, AND TO PROVIDE INFORMATION REGARDING MEANS OF ACHIEVING SAFETY 


OF THE 














LOCAL RADIATION EFFECTS 


OVEREXPOSURE TO RADIATION RESULTS LOCALLY IN- 
LREDDENING, DRYNESS, CRACKING OF SKIN OF FINGERS, 
2BRITTLENESS AND CRACKING OF NAILS; 
BFORMATION OF KERATOSES,AND ULCERATION, 

4 MALIGNANT DEGENERATION 


NECESSARY PRECAUTIONS 
ALL HARMFUL RADIATION EFFECTS CAN BE AVOIDED BY EXERCISING PROPER 
CARE. ADEQUATE PROTECTIVE DEVICES SHOULD BE PROVIDED AND USED 
REASONABLE WORKING HOURS AND PROPER VACATIONS MUST BE ARRANGED 
ATTENTION MUST BE PAID TO THE GENERAL HEALTH 
iF THE HANDS SHOW PROGRESSIVE CHANGES, ALL RADIATION WORK SHOULD BE 
STOPPED FOR A CONSIDERABLE PERIOD, IF CHANGES SET IN AGAIN ON RETURN TO WORK 


UNDER BETTER CONDITIONS, ALL RADIATION WORK SHOULD BE COMPLETELY DISCONTINUED 





ML THREE FINGERS, 


MO TENDERNESS OF 
OORSUM OF LEFT 2ND, 
4TH FINGERS 
WAS WOTED, BUT 
FLUOROSCOPY 


W THE X-RAY NOTE 
IRREGULAR, MOTTLEO 
OSTEOPOROSS, ESPECIALLY 


'N SECOND PHALANK 
LEFT MDOLE FINGER 


CONTINUED 
(938. ULCERATIONS IN 














XRAYS AND RADIUM 


LOCAL EFFECTS RESULTING FROM LONG CONTINUED LACK OF 


ADEQUATE PROTECTION 








“53 1908-1912 RAY SALESMAN 
DEMONSTRATED FLUOROSCOPE 
BY HOLDING KEY Ww LEFT 
HAND BEHIND 1T 1927 


M47 195 EXPOSED TO RADIUM 

EMANA TIONS 1935-1936 INCREASING 
NON-PRODUCTIVE COUGH 1957 

ANALYSIS OF EXPIRED aim 





REVEALED 5 MICROGRAMS OF 
RADIUM DEPOSITED IN THE 
BOOY CLINICAL DIAGNOSIS 
WAS CARCINOMA OF LUNG. 
CONFIRMED BY ASPIRATION 
BOPSY DEATH FROM CEREBRAL 
METASTASIS 








TELANGIECTASIA, SKIN ATROPHY, 
AND KERATOSES 1932 MULTI- 
CENTRIC SQUAMOUS EPITHEL- 
1OMATA FINGER AMPUTATIONS 
1939 ALIVE WITH METASTASES 
IN EPITROCHLEAR AND 
AXILLARY NODES 














“34 MULTIPLE WARTS 
On THE DORSUM OF 
BOTH HANDS TREATED 
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METASTASES 
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OVEREXPOSURE TO RADIATION RESULTS SYSTEMICALLY IN DEFINITE 
BLOOD CHANGES, WHICH MAY PROGRESS TO LEUKOPENIA, APLASTIC 
ANEMIA, OR EVEN LEUKEMIA STERILITY MAY ALSO OCCUR 


IF THERE IS ANY SUSPICION ABOUT THE INADEQUACY OF PROTECTION,OR IF MUCH RADIUM OR 
RADON IS HANDLED, BLOOD COUNTS SHOULD BE MADE AT MONTHLY INTERVALS 

IF PROGRESSIVE CHANGES OCCUR, ALL RADIATION WORK MUST BE DISCONTINUED 

IF PROTECTION IS KNOWN TO BE ADEQUATE, BLOOD COUNTS MAY BE OMITTED 


WITHIN LIMITS FLUCTUATIONS IN BLOOD COUNT ARE NOT SERIOUS 


TABLE SHOWING NORMAL VARIATIONS IN BLOOD COUNT 
OCCURRING IN A WELL-PROTECTED RADIUM TECHNICIAN 


wd L 
CELLS |GLOBIN L LYMPH 
5.79 &900; 95 83 22 47 


3.88 4400} 75 41 e) 10 
471 66 89 58 7 29 





IT SHOULD BE NOTED THAT IT IS DANGEROUS TO INGEST OR TO INHALE ANY RADIOACTIVE 
SUBSTANCE, INTRODUCTION OF SUCH MATERIAL INTO THE SYSTEM HAS BEEN KNOWN TO 
RESULT IN PROFOUND BONE CHANGES AND INDEATH FROM ANEMIA AND FROM CANCER 








X-RAYS 


SYSTEMIC EFFECTS OCCURRING FOLLOWING LONG 
CONTINUED EXPOSURE WITHOUT ADEQUATE PROTECTION 





| ACUTE APLASTIC ANEMIA ACUTE APLASTIC ANEMIA 
ARCH RAD & ELECT, P380,'92! ACTA RAD, VOL 2, P 10,1923 
ABM, 43 YRS OR N.M 50 YRS 
16 YEARS RADIOGRAPHER ad 12 YEARS RADIOTHERAPEUTIST 
Sed 
. _ 


LEGEND 


RED BLOOD CELLS: — ® 
MILLIONS 
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WHITE BLOOD CELLS = | 
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X-RAYS 
THE DOCTOR MUST BE PROTECTED 


IN THERAPY, NEITHER THE RADIOLOGIST NOR ANY MEMBER OF HIS DEPARTMENT SHOULD BE IN THE ROOM 
WITH THE PATIENT UNDERGOING TREATMENT ALL TREATMENT ROOMS MUST BE ADEQUATELY 
SHIELDED TO PREVENT ESCAPE OF RADIATION TO OCCUPIED QUARTERS 





IN FLUOROSCOPY, GREAT CARE MUST BE EXERCISED TO BE SURE THAT THERE IS NOLEAKAGE OF 
RADIATION AROUND THE SCREEN. THE SCREEN ITSELF MUST BE COVERED WITH LEAD GLASS OF 
SUFFICIENT THICKNESS TO STOP ALL RADIATION,- AT LEAST 15 MM LEAD EQUIVALENT,- AND BE 
MOUNTED IN A PROTECTIVE FRAME 


IN ADDITION TO THIS PROTECTION FROM THE DIRECT BEAM, iT IS ESSENTIAL TO PROVIDE 
SHIELDING AGAINST RADIATION SCATTERED FROM THE PATIENT AND FROM OTHER OBJECTS IN THE 
ROOM. A LEAD RUBBER APRON OR PROTECTED CHAIR,- LEAD EQUIVALENT AT LEAST O5 MM - 
SHOULD COVER THE BODY FROM THE CHEST TO THE KNEES 


DOCTORS OBSERVING IN THE FLUOROSCOPIC ROOM, WHO ARE NOT PROTECTED BY THE SCREEN, 
MAY REQUIRE MORE COMPLETE PROTECTIVE CLOTHING THAN THE RADIOLOGIST HIMSELF 


TECHNIQUES SHOULD BE DEVELOPED TO SAFEGUARD THE RADIOLOGIST ALL MANIPULATIONS 
SHOULD BE CARRIED OUT AS RAPIDLY AS POSSIBLE, CONSISTENT WITH ACCURACY THE 

SMALLEST ACCEPTABLE FIELDS SHOULD BE USED GREAT CARE SHOULD BE EXERCISED TO USE THE 
HANDS IN THE X-RAY BEAM AS LITTLE AS POSSIBLE, AND NEVER WITHOUT LEAD RUBBER GLOVES 


TARGET-SKIN DISTANCES SHOULD NEVER BE LESS THAN 30 CM, NOR FILTRATION LESS 
THAN 10 MM AL 





X-RAY 


_THE TECHNICIAN MUST BE PROTECTED | 




















THICKNESS OF LEAD REQUIRED - MM 
KV DIRECT BEAM SCATTERED RAYS 
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THE WALL BETWEEN THE TREATMENT ROOM OR THE RADIOGRAPHIC ROOM AND THE 

TECHNICIAN MUST BE COVERED WITH ENOUGH LEAD OR EQUIVALENT MATERIAL TO 
EXCLUDE ALL RADIATION. THIS MUST EXTEND ONTO THE FLOOR AND THE CEILING 
FAR ENOUGH TO PREVENT SCATTER UNDER OR OVER THE WALL. NO CRACKS 
OR CREVICES BETWEEN LEAD SHEETS CAN BE PERMITTED ALL NAIL HOLES MUST 
BE COVERED WITH LEAD. WINDOWS FOR OBSERVING PATIENT OR INSTRUMENTS MUST 
BE OF LEAD GLASS OF THICKNESS EQUIVALENT TO THE REQUIRED AMOUNT OF LEAD. 

















ROTECT 


RADIATION IS SCATTERED IN ALL 
DIRECTIONS FROM THE PATIENT'S BODY AND 
FROM THE WALLS OR FLOOR STRUCK BY 
THE BEAM AFTER IT HAS TRAVERSED THE 
PATIENT THE DIRECT BEAM MAY ALSO 

NEXT ROOM GO RIGHT ON THROUGH THE FLOOR OR 
WALLS 





ANY WALL, FLOOR, OR CEILING WHICH 
LEADS TO OCCUPIED QUARTERS MUST 
BE FULLY PROTECTED 


d 
| 
— ROOFS AND OUTSIDE WALLS NEED NOT BE 
FULLY PROTECTED, UNLESS NEIGHBORS ARE 








CLOSE TO THE WALLS 





PRECAUTIONS MUST BE TAKEN AGAINST 
DIRECTING A BEAM THROUGH A WINDOW IF 
IT 1S IN LINE WITH A WINDOW IN A 
NEIGHBORING BUILDING 





X-RAYS 
THE PATIENT MUST BE PROTECTED 


OLD TYPE EQUIPMENT SHOULD BE ELIMINATED MODERN EQUIPMENT SHOULD BE EMPLOYED 





WITH THE OLD TYPE OPEN BOWL TUBE HOLDER, THE WITH THE MODERN TYPE OF INSTALLATION, THE 
PATIENT RECEIVES A GOOD DEAL OF SCATTERED PATIENT RECEIVES ONLY THE THERAPEUTIC 
RADIATION FROM THE WALLS AND CEILING, UNLESS BEAM OF RADIATION 

HE IS PROTECTED WITH THICK LEAD RUBBER 

THERE IS SELDOM AN AUTOMATIC CHECK ON VARIOUS DEVICES ARE USED TO MAKE IT 

THE PRESENCE OF THE FILTER IMPOSSIBLE TO FORGET THE FILTER 


DANGER OF ELECTRIC SHOCK IS FREQUENTLY PRESENT ALL HIGH VOLTAGE LEADS ARE SHOCKPROOF 
BEFORE STARTING DIAGNOSTIC OR THERAPEUTIC PROCEDURES ON ANY PATIENT, THE RADIOLOGIST SHOULD 


BE FULLY INFORMED REGARDING ANY PREVIOUS IRRADIATION 
RT SHOULD BE MADE TO 


IN EXTENSIVE FLUOROSCOPIC OR RADIOGRAPHIC EXAMINATIONS, EVERY EFFO! 
KEEP TO A MINIMUM THE RADIATION DOSE TO THE PATIENT 

















X-RAYS. 
PROTECTION IN FLUOROSCOPY 


DIRECT RADIATION SCATTERED OR STRA 
IN A SURVEY OF DIAGNOSTIC EQUIPMENT : EAD GLASS 
BRAESTRUP FOUND THE DOSAGE RATE AT THE 
PANELS OF VERTICAL FLUOROSCOPES TO RANGE 
FROM 68 TO 1276 R PER MINUTE. FOR TILT 
TYPE.OR HORIZONTAL FLUOROSCOPES IT WAS 
FROM 96 TO 552 R PER MINUTE 


LUOROSC OPIC 
ee 








WN AFEW MINUTES OF SUCH EXPOSURE, THE 

NUMBERS IN CIRCLES 
PATIENT MAY RECEIVE A DAMAGING DOSE. NO GIVE APPROXIMATE 

R PER MINUTE WITH 
ONE ELSE SHOULD EVER RECEIVE THESE RAYS PATIENT I POSITION 


TARGET-PANEL DISTANCES IN THE VERTICAL ee 


GROUP WERE FROM !78 TO 35.6 CM, IN THE 
TILT AND HORIZONTAL FROM 276 TO 43.8 CM 
FILTERS WERE 05 OR 1.0 MM AL 

BRAESTRUP RECOMMENDS THE USE OF NO 
DISTANCES LESS THAN 30 CM. AND NO FILTER 
LESS THAN LO MM AL. THIS APPLIES ALSO 
TO MOBILE UNITS USED FOR FLUOROSCOPY. 


STRAY RADIATION BEHIND THE LEAD GLASS SCREEN 
SHOULD BE NEGLIGIBLE. IN OTHER POSITIONS IT MAY 
BE IMPORTANT, PARTICULARLY WITH HORIZONTAL OR 
TILT TYPE INSTRUMENTS 

LEAD RUBBER SHEETS HANGING FROM THE HORIZONTAL 
SCREEN SHOULD EXTEND WELL BELOW THE TABLE TOP 
OBSERVERS IN FLUOROSCOPIC ROOMS SHOULD WEAR 
PROTECTIVE APRONS HAVING A LEAD EQUIVALENT OF 
NOT LESS THAN 0.5 MM. OF LEAD 





X-RAYS 
~PROTECTION IN RADIOGRAPHY 


iF THE OPERATOR REMAINS IN AN ADEQUATELY PROTECTED BOOTH OR CONTROL ROOM DURING A 
RADIOGRAPHIC EXPOSURE, HE RECEIVES NO RADIATION 
THE DOSE TO THE PATIENT DURING A SERIES OF EXPOSURES MAY BE CONSIDERABLE 
AVERAGE DOSE IN ROENTGENS PER 100 MA-SEC. EXPOSURE 
AT 80 KVP. AND O.5 MM AL. ADDED FILTRATION 
| TARGET SKIN DISTANCE | zm] tem 201n| 24m) 26m! SFT 
APPROXIMATE TARGET FILM DISTANCE 24IN| 26IN| 32IN| 36—NN| 40N 6FT 

| R_IN AIR |_14 me | 50 | 35 | 26 | os6 

|_R_AT SKIN | 17 97 62 |43 | 31 068 
| R_AT 3 CM DEPTH | e2 | 48 | 32 |ee |i 039 
RAT 5 CM DEPTH 51 | 3! 21 /15 | tt | 026 
__R AT 7 CM DEPTH ; 3! i9 | 13 | 090! ov | oO 
R AT 10 CM DEPTH er | 16 | tt eC | 054 | 040 | O10 


IN BEDSIDE RADIOGRAPHY UNDER AVERAGE CONDITIONS, THE TECHNICIAN AT 15 METERS FROM THE TUBE 
RECEIVES ABOUT 0 004R PER 100 MA-SEC. EXPOSURE 


IN CYSTOSCOPY, AT THE CYSTOSCOPIST'S POSITION THE AVERAGE DOSE OF STRAY RADIATION IS ABOUT 
002 R PER 100 MA-SEC. EXPOSURE 
IN DENTAL RADIOGRAPHY THE OPERATOR RECEIVES APPROXIMATELY 01 R FOR EACH 8 MOUTH 


EXAMINATIONS CONSISTING OF TEN 3-SECOND EXPOSURES, ASSUMING THAT THE X-RAY BEAM IS 
DIRECTED AWAY FROM HIM 
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EFFECT OF DISTANCE FROM X-RAY TUBE 
ON THICKNESS OF LEAD REQUIRED FOR PROTECTION 
X-RAY PROTECTION SPECIFICATIONS GIVEN ON PRECEDING CHARTS INDICATE THE AVERAGE 
REQUIREMENTS AT THE INDICATED VOLTAGES WITH VARYING DISTANCES AND OUTPUTS 
THESE MAY BE MODIFIED 
WITH SMALL ROOMS AND HIGH INTENSITIES, MORE LEAD IS NECESSARY WITH LARGE ROOMS 
AND LOW OUTPUTS, THE LEAD REQUIREMENT MAY BE CONSIDERABLY DIMINISHED 


X-RAYS GENERATED AT 200 KV CONSTANT POTE 























| R DISTANCE FROM TARGET 

2 Y paar T ~ 

I MNUTEL——_LMETER 2 METERS | 3 METERS 4 METERS _ 
2 MILLIMETERS LEAD FOR PROTECTION on 

SO CM! DIRECT |SCATTER | DIRECT |SCATTER] DIRECT |SCATTER| DIRECT [SCATTER 
75 | 49 | 24 42 18 37 13 34 10 
50 | 46 | 22 39 (5 35 T 33 Te 

| 30] 44 | 20 36 \2 33 LO 29 08 

| 20} 42 | 18 34 LO 30 08 27 05 

| 10] 38 14 30 O8 27 05 23 03 

| § 34 LO 27 05 22 02 20 02 





























VALUES FOR PRIMARY BEAM FROM TAYLOR AND HERMANN AND JAEGER VALUES FOR SCATTERED BEAM 
BASED ON SCATTERING RATIO OF | PER CENT. ACCORDING TO BRAESTRUP QUALITY SHIFT IGNORED 








Vv NT LDIN TERIALS 


IN PLANNING PROTECTION, IT IS OFTEN DESIRABLE TO MAKE USE OF STANDARD BUILDING 
MATERIALS, AS WELL AS OF LEAD 
THE CHARTS BELOW GIVE THE PROTECTIVE EQUIVALENTS OF SOME SUCH SUBSTANCES 


PROTECTION FROM PRIMARY BEAM _ 
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RADIUM 


GAMMA RAYS ARE MUCH MORE PENETRATING THAN ORDINARY X-RAYS. 


4 MM. OF LEAD | STOPS 200 KV X-RAYS COMPLETELY (99.999 PER CENT). 
1 CM. OF LEAD & STOPS ONLY 50 PER CENT OF A BEAM OF GAMMA RAYS 


DISTANCE IS A VERY GOOD PROTECTION AGAINST GAMMA RAYS. 


ona 
RADIUM = . \ _ | 


~ THE MAN CLOSE THE MAN FAR 


























“TO THE RADIUM FROM THE RADIUM 
~\. RECEIVES MUCH RECEIVES LITTLE 
___ *\__ RADIATION. ™ RADIATION. ——_| ; 


THE BEST PROTECTION CAN BE OBTAINED WITH SUITABLE 
COMBINATIONS OF LEAD AND DISTANCE. 





RADIUM 


COMBINATIONS OF LEAD AND DISTANCE FOR i 
ADEQUATE PROTECTION FROM DIFFERENT AMOUNTS OF RADIUM. : 






































| MG DISTANCE FROM RADIUM —_———Cs=*#PAFE 
-Rapium [LOSE.UR.25 CM_|50 CM _|l00 CM [200 CM.|500 CM ate 100 
ADEQUATE THICKNESS OF LEAD- CM TERS 

so | 105 | 70 | 40 | 20 “ ‘ 2 

200 | 130 | 100 | 70 | 45 | 20 " 35 

500 | 145 | 120 | 90]! 65 35 | 05 | 60 

i000 | 160 | 140 | to | go 50 15 8.0 

| 2000 | 170 | 15.0 | 130 | 90 | 65 | 30 | 130 

| 5000 | 200 | 1890 | 145 | 11.0 | 85 | 45 | 200 























DATA ACCORDING TO FAILLA'S CHART 
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TOLERANCE DOSE 


THE AMOUNT OF RADIATION WHICH CAN BE TOLERATED OVER LONG PERIODS 
OF TIME CANNOT BE DETERMINED EXPERIMENTALLY. 


IT MUST BE TAKEN AS THE EXPOSURE WHICH HAS BEEN KNOWN TO 
PRODUCE NO HARMFUL EFFECTS OVER A PERIOD OF YEARS 


THIS IS AT PRESENT CONSIDERED TO BE 0.2 ROENTGEN PER DAY OR 
| ROENTGEN PER WEEK. 


WORKING CONDITIONS SHOULD CONFORM TO THE STANDARDS SET UP 
BY THE INTERNATIONAL X-RAY AND RADIUM COMMISSION (SEE RADIOLOGY 
VOLUME 30, PAGES 5!I-515. 1938, OR AMERICAN JOURNAL OF ROENTGEN- 
OLOGY, VOLUME 40, PAGES 134-138, 1938) 


ANY QUESTIONS REGARDING THE SAFETY OF A PARTICULAR INSTALLATION 
SHOULD BE REFERRED TO THE BUREAU OF STANDARDS, OR TO A 
REGISTERED PHYSICIST (SEE RADIOLOGY, VOLUME 26, PAGE 636, 1936.) 








TEST OF PROTECTION 


THE ADEQUACY OF PROTECTION IN A GIVEN PLACE CAN BE 
TESTED BY: 

L A FLUOROSCOPIC SCREEN (VERY ROUGH), 

2A SPECIALLY DESIGNED IONIZATION INSTRUMENT; 
3.PHOTOGRAPHIC FILMS 


TEST FILMS SHOULD BE CARRIED FOR SEVERAL DAYS BEFORE BEING 
DEVELOPED. AN APPROXIMATION TO THE AMOUNT OF RADIATION INDICATED 
BY SUCH FILMS CAN BE OBTAINED BY COMPARING THEM WITH FILMS 
EXPOSED TO KNOWN AMOUNTS OF RADIATION AND DEVELOPED UNDER 
THE SAME CONDITIONS AS THE TEST FILMS 





O.2R O4R O.6R 0.6R oR 


THE FILMS SHOWN HERE WERE MADE 
WITH X-RAYS AT IGOKV, O5MM CU FILTER 
THEY WERE DEVELOPED IN FAST DEVELOPER 
AT 65°F FOR FIVE MINUTES 




















SOME GENERAL PRECAUTIONS TO BE OBSERVED IN X-RAY DEPARTMENTS 





CONTROL SWITCHES SHOULD BE MOUNTED IN DOORS OF ALL ROOMS 
CONTAINING X-RAY EQUIPMENT,SO THAT THE HIGH VOLTAGE CIRCUIT CANNOT BE 


CLOSED WHEN THE DOOR IS OPEN 


NO ONE SHOULD EVER BE PERMITTED TO MOVE ABOUT IN A ROOM IN WHICH 
AN XRAY TUBE IS IN OPERATION, EVEN WHEN THE DIAPHRAGM IS COMPLETELY CLOSED. 


NO PART OF THE HIGH TENSION LINE SHOULD BE ACCESSIBLE TO THE PATIENT 


BEFORE TOUCHING ANY HIGH TENSION PART, CARE MUST BE TAKEN TO BE 
SURE THAT THE MAIN LINE SWITCH IS OPEN 


iF IT IS NECESSARY TO TOUCH HIGH TENSION PARTS IN A ROOM DISTANT FROM 
THE CONTROL PANEL OR MAIN LINE SWITCH, A PLACARD READING “DO NOT 
TOUCH" SHOULD BE PLACED OVER THE MAIN LINE SWITCH 


IN THE CASE OF EQUIPMENT HAVING HIGH TENSION CONDENSERS, CARE 
MUST BE TAKEN TO GROUND THESE SECURELY BEFORE TOUCHING ANY 
HIGH TENSION PART 


ANY PROTECTIVE SIGNAL SYSTEM SHOULD BE TESTED FREQUENTLY. 


FREQUENT CHECKS SHOULD BE MADE ON ALL INSULATORS, LEADS, AND 
CONNECTIONS TO BE SURE THAT NONE IS BROKEN OR MISPLACED 











RECOMMENDATION F INTERNATION ISS| 


REGARDING WELFARE OF FULL-TIME X-RAY AND RADIUM WORKERS 





WORKING TIME SHOULD NOT BE MORE THAN SEVEN HOURS A DAY, FIVE DAYS A WEEK. ANNUAL 
VACATIONS SHOULD BE NOT LESS THAN FOUR WEEKS, PREFERABLY CONSECUTIVELY 


FULL-TIME WORKERS IN HOSPITAL X-RAY AND RADIUM DEPARTMENTS SHOULD NOT BE CALLED 
UPON FOR ANY OTHER HOSPITAL SERVICE 


REGULAR MEDICAL, PHYSICAL, AND BLOOD EXAMINATIONS SHOULD BE REQUIRED ON STARTING 
WORK, AND AT LEAST TWICE A YEAR THEREAFTER 


NURSES AND ATTENDANTS IN RADIATION DEPARTMENTS SHOULD NOT HOLD PATIENTS DURING 
DIAGNOSTIC OR THERAPEUTIC PROCEDURES, NOR SHOULD THEY REMAIN IN THE SAME ROOM 
WITH PATIENTS UNDERGOING X-RAY TREATMENTS, OR RADIUM TREATMENTS WITH MORE 


THAN HALF A GRAM OF RADIUM 


X-RAY DEPARTMENTS SHOULD NOT BE SITUATED BELOW GROUND LEVEL. ROOMS SHOULD 
BE LARGE ENOUGH TO AVOID CROWDING OF APPARATUS. HIGH TENSION GENERATORS 
EMPLOYING MECHANICAL RECTIFICATION SHOULD BE PLACED IN A SEPARATE ROOM FROM 
THE X-RAY TUBE A SEPARATE ROOM SHOULD BE PROVIDED FOR THE PREPARATION 
OF RADIUM APPLICATORS 


ALL ROOMS, INCLUDING DARK ROOMS, SHOULD BE PROVIDED WITH GOOD LIGHTING AND 
VENTILATION. SUNSHINE AND FRESH AIR ARE DESIRABLE WHEREVER POSSIBLE A 
COMFORTABLE WORKING TEMPERATURE SHOULD BE MAINTAINED 
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Types of Pulmonary Tuberculosis Which Demand 
Disqualification for Active Duty in the Navy' 


CHESTER H. WARFIELD? 


Lieutenant Commander, Medical Corps, U. S. Naval Reserve 


HIS PAPER will deal with certain types 
TS ¢ pulmonary tuberculosis that are 
disqualifying for active service in the Navy. 
It will not constitute a résumé of all types 
of pulmonary tuberculosis but will in- 
clude those conditions which are commonly 
called childhood tuberculosis, healed tu- 
berculosis, or tuberculosis of no clinical 
significance. The object in presenting 
it is to acquaint the civilian radiologist 
with the problem presented to us by the 
Bureau of Medicine and Surgery of the 
Navy Department. It is hoped that it will 
help you as radiologists in consultation 
with referring physicians as to why certain 
men have been returned home with a medi- 
cal discharge. These men will want to be 
reinstated in the community in order to 
accept positions in civilian life. As a 
civilian radiologist you can make clear to 
them and to their family physicians why 
they have received a medical discharge. 
Your opinion as to the clinical significance 
of their lesions under the strain of civilian 
life, as compared to the strenuous, uncertain 
life of the Naval Service, will be most help- 
ful. The radiologist is one of the few 
doctors in the community who understands 
the pathogenesis, pathology, and clinical 
course of the types of tuberculosis under 
consideration. 

We do not wish to convey the thought 
that this is something new in medicine, 
nor do we want any physician to believe 
that we have a secret clue to the eventual 
outcome of these cases. Undoubtedly the 
Bureau of Medicine and Surgery will see 
fit to publish the final results of its work 
at a later date. It is obvious that we 
cannot now make public the number of 





1 Presented before the Radiological Society of North 
America, at the Twenty-eighth Annual Meeting, 
Chicago, Ill., Nov. 30-—Dec. 4, 1942. 

2 Chief Radiologist, U. S. Naval Hospital, Great 
Lakes, Illinois. 


men examined by x-ray, nor can we publish 
the number of men that have been rejected 
at this time. The only figures that are 
available to the public are those of the 
Public Health Service. Roughly we may 
say that one per cent of the population has 
some form of tuberculosis. 

At present all men, including officers, 
reporting for active duty in the Naval 
Service have an x-ray examination of the 
chest. Our practice is to use 35-mm. film 
and the photofluoroscopic method. This 
examination is solely to determine the 
existence of a pathological process. No 
attempt is made to arrive at a diagnosis. It 
has been shown that less than 1 per cent of 
significant cases will be overlooked. Ifa 
pathological condition is observed, then 
a 14 X 17-inch film is taken. If the lesion 
seen on the 35-mm. film is confirmed, the 
man is sent to a naval hospital for study 
and disposition. The 35-mm. film is sent 
to the Bureau of Medicine and Surgery, 
where it is filed with the man’s record for 
further reference by any duly recognized 
organization. No treatment is allowed 
except for those with positive sputum and 
active lesions. Further films are taken if 
it is thought advisable by the clinician and 
the radiologist. 

On April 14, 1941, the Surgeon General 
of the Navy outlined the following roentgen 
findings as sufficient cause for disqualifica- 
tion for service in the Navy. 

(a) “Any evidence of reinfection (adult) 
type tuberculosis, active or inactive, exclusive 
of slight thickening of the apical pleura.” 

Under this heading are included all 
types of infiltrative processes with evi- 
dence of fibrosis, calcification, homogeneous 
blotchy shadows with or without fluffy 
edges, nodular shadows, irregular linear 
shadows and cavities located in the apex 
and infraclavicular region of one or both 
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lung fields. Any one of the above is sub- 
ject to clinical study and no attempt is 
made to state its activity on a roentgeno- 
logic basis unless serial films prove an in- 
crease or extension of the lesion. It should 
be noted that interstitial pneumonia in- 
volving the upper third of the lung field is 
most confusing. 

(b) “Evidence of active primary (childhood) 
tuberculosis.” 

This category covers all types of uni- 
lateral mediastinal node enlargement with 
or without lung involvement unless it can 
be proved by other means that the en- 
largement is due to a lymphoma or some 
similar pathological process. This will 
include a small group of cases in which, in 
most instances, it is very difficult to estab- 
lish definite proof of tuberculosis. It is 
evident that in the age group with which 
we deal, lesions in this category are en- 
countered only in unusual instances. 


(c) “Inactive primary pulmonary  tu- 


berculosis tf the degree or extent of involve- 
ment appears to be of present or future 


climical significance.” 

A large number of cases will fall in this 
class. All radiologists are familiar with 
the Ghon tubercle and the adjacent cal- 
cified hilus node or nodes that make up 
the primary complex of Ranke. If the 
node, as well as the calcified parenchymal 
lesion, is small, and the applicant is of good 
mental and physical material, it may be 
disregarded. If, however, the complex is 
large, for example 5 mm. or more in di- 
ameter, it is considered disqualifying. 
As to whether the complex has present or 
future clinical significance is another prob- 
lem. We feel that few officers would be 
willing to sign their names to a statement 
that such a complex will have no future 
clinical significance. It is one thing to 
talk about the complex but something 
very different to issue a signed statement, 
when it is a known fact that tubercle bacilli 
can be found in the calcified hilus node. 

(d) “Extensive multiple calcification in 
the lung parenchyma and massive calcifica- 
hon at the hilum.”’ 

All degrees of calcification in the hilus 
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nodes, unilateral or bilateral, are observed. 
If only one or two small nodes are calcified, 
we are inclined to send the applicant to 
duty; if, however, the major portion of 
the nodes are calcified, either unilaterally 
or bilaterally, the patient is disqualified. 
Extensive multiple calcifications are fre- 
quently seen scattered throughout both 
lung fields. They measure from 1 to 2 mm. 
in diameter. These we do not call miliary 
tuberculosis, healed or calcified, but mul- 
tiple calcified lesions in both lung fields. 
If only a few of these lesions are seen in one 
lung field without massive calcification of 
the hilus nodes they are disregarded. It 
is not unusual to see both massive calci- 
fications in the hilus glands and extensive 
multiple calcifications in both lung fields. 
It is well to remember that these small 
areas of calcification in the parenchyma 
are considered by some authors to represent 
post-primary hematogenous dissemination 
of tuberculosis. 

(e) ‘Evidence of fibrinous or serofibrinous 
pleuritis.”’ 

Under this heading we include thickening 
of the pleura from all causes if the extent 
of involvement is sufficient to impair 
function on the involved side. Mere oblit- 
eration of the costophrenic angle by old 
adhesions is not considered. It is obvious, 
of course, that all men with pleural fluid, 
regardless of etiology, are rejected. 


This brief discussion does not include all 
the types of pulmonary disease that are 
encountered. Many other chest lesions 
are observed by x-ray, the clinical signi- 
ficance of which is difficult to determine. 
The Manual of the Medical Department 
of the Navy outlines all disqualifying types 
other than those described above. 

When the men are returned to civilian 
life, we are directed by the Surgeon General 
to notify the next-of-kin and the home 
state or city health officer, giving full 
information to assist in proper observation 
and management of the case. The local 
Red Cross representative is also given the 
necessary information to assist in the 
follow-up treatment. 
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Some Considerations of Wartime Radiology in the Navy’ 


CHARLES F. BEHRENS 


Captain (M.C.), U. S. Navy, Chief of X-Ray Service 
National Naval Medical Center, Bethesda, Md. 


INCE WAR NECESSARILY brings in its 

train the manifold miseries of broken 
bones and foreign bodies, it was certain 
that military surgeons would be among the 
first to seize upon the x-ray with enthu- 
siasm and apply it to casualties sustained 
in the line of duty. In the early days this 
involved no little trouble, and considerable 
ingenuity was called for and exhibited. 
I recall a photograph in an old volume by 
S. H. Monell, published in 1902, which 
shows the recharging of storage batteries 
for an x-ray unit by a dynamo run by a 
belt drive from a bicycle. There was no 
romance or pleasure for these cyclists. 
According to the caption the place was the 
Soudan and the temperature was 110° F. 
in the shade. We have no such chores 
today and the present hostilities find us 
infinitely better prepared than in the past. 
Nonetheless, military expansion has been 
prodigious and both Army and Navy have 
their share of difficulties now as well as a 
generation ago. 

On the matter of radiological apparatus 
there is little occasion for me to dwell. The 
greatest need has, of course, been for mobile 
types of apparatus, and these are available 
to suit various needs and circumstances. 
I would like to pay tribute here to the ex- 
cellent work which has been done by the 
Army in conjunction with the manu- 
facturers to produce a standardized, rug- 
ged, durable, and efficient unit. I am sure 
all radiologists are familiar with it. There 
is, however, a newer type of apparatus 
which I would like to mention briefly. 
That is the fluorographic machine. The 
experience of the last war, together with a 
realization of the inadequacy of physical 
examination for weeding out the tubercu- 
lous, has led to the rapid development and 





1 Presented before the Thirteenth Annual Confer- 
ence of Teachers of Clinical Radiology, Chicago, IIL, 
June 6, 1943. 


utilization of fluorography by both the 
Army and Navy, as well as by the Public 
Health Service. It is superfluous to dilate 
upon this matter. I mention it mainly to 
indicate that, valuable and indispensable 
as it is, mass fluorography constitutes an 
additional task to absorb personnel and 
material and to increase the load we must 
carry. 

The varied situations to be met by the 
Navy fall naturally into three main cate- 
gories: (a) on ships; (5) on foreign 
shores, including expeditionary units; (c 
in the regular shore establishment. The 
types of equipment utilized in these cate- 
gories are not sharply separated. Ships 
of the Navy vary enormously and include 
hospital ships on which are to be found 
fairly elaborate x-ray installations com- 
parable to good shore facilities. The 
foreign shore and regular shore establish- 
ments likewise vary greatly. The needs at 
sea constitute, of course, the main problem 
peculiar to the Navy. 

The Navy has been liberal in the matter 
of providing nearly all ships with some sort 
of unit. It began to introduce such units 
some time ago. Thus, I was fortunate 
enough to find a serviceable unit on my 
first ship, the transport Henderson, as early 
as 1923. That I found it enormously use- 
ful goes practically without saying. That 
I could have used it to better advantage 
had I been better prepared is just as true. 
Such units were the exception rather than 
the rule at that time, but now few sizable 
ships are without some provision for 
roentgenography. Many units in use are 
of the small dental variety, but even with 
these a person of some knowledge and 
ingenuity can do wonders. Indeed, the 
most ordinary worker can get by after a 
fashion. It remains a sad fact, however, 
and one not to be forgotten, that it is 
easier to provide apparatus than people 
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qualified to run it and interpret the 
findings it can produce. 

A problem is thus brought into the open, 
namely, the matter of personnel. To 
provide a well or even partially trained 
roentgenologist for each ship exceeds prac- 
tical possibilities. Furthermore, on ship, 
the doctor’s situation is different from that 
of his colleague ashore, who may have a 
small unit of his own. The latter can find 
help readily enough when he gets into 
difficulties. The naval surgeon many 
times is entirely on his own for long periods, 
with responsibilities on his hands second 
only to those of the commanding officer. 
Among these, radiological responsibilities 
are by no means negligible, in spite of a 
tendency to shrug them off. This attitude 
is not often due to general indifference. 
Many young medical officers are appalled 
at the thought of what they may be called 
on to face at sea, but their concern is apt 
to be limited to major surgery. The same 
doctor who is seriously concerned as to 
his ability to deal with an acute abdominal 
condition will be cavalierly indifferent or 
overconfident when it comes to other con- 
siderations, including what may be ac- 
complished with a small x-ray unit. He will 
forget that this unit has life-saving poten- 
tialities in severe infections, particularly 
about the face. He will often fail to apply 
it intelligently to diagnostics. When he 
employs it for fluoroscopy, he may dis- 
regard all safety considerations and keep 
his tube activated as if he were merely 
turning on an electric light. Engrossed in 
working on a fracture, he will often turn 
a deaf or hostile ear to the caution of a 
technician. He will fail to prepare his eyes 
properly. Again, I have known a good unit 
to remain entirely unemployed because 
noone felt adequate to making use of it. 

It thus becomes evident that one of the 
big problems in naval radiology, aside from 
eforts at producing personnel specially 
trained in radiology, is the education of 
the general personnel. This tends to be 
an uphill task because of a general mental 
orientation which prevents realization of 
the importance of the matter. I am free 
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to admit that I have come only gradually 
to realize this state of affairs as I have 
dealt with classes of medical officers under 
indoctrination. It appears that many, 
possibly a majority, have felt that several 
subjects to which only a few hours could 
be devoted might as well be dropped en- 
tirely and they were unflattering enough 
to include roentgenology among this num- 
ber. My explanation of the situation is 
that they do not yet know what is good for 
them and that probably I have not been 
putting the subject over as well as I should. 

At all events, the problem is there. To 
meet it we emphasize certain important 
matters to our indoctrination classes, en- 
courage medical officers to have their small 
units calibrated for r output when near- 
ness to a hospital or hospital ship makes 
it possible, train dental technicians and 
dental officers to use their units for regular 
diagnostic work, and try to keep well 
trained technicians assigned wherever there 
is a unit in use. In addition, we have 
worked up a practical notebook on tech- 
nical fundamentals which is available 
throughout the service. We have groups 
of hospital corpsmen under training in 
radiology in the larger hospitals. In Wash- 
ington, the course of instruction for tech- 
nicians is formal and of three months’ 
duration (formerly five months). Our 
present classes are fairly large and I am 
glad to say that only a small percentage 
fail, in spite of a difficult and concentrated 
curriculum embracing a fair amount of the 
fundamentals of electricity. 

It may seem that I am unduly loquacious 
about this phase of the matter, but I be- 
lieve that it is a most important one and 
one that those of us who have had a rather 
long experience in radiology are apt to 
overlook. We tend naturally to be most 
interested in the intricacies of our specialty 
and the development of fully qualified 
radiologists. Just now, however, we need 
in the Navy the best grounding we can 
get in fundamentals on the part of our 
general personnel, who, as I have pointed 
out, will often have to deal with radiologic 
matters entirely on their own. 








- =e 


es 


Saal. “ae Bene PES a 


yt ee oe RI Ae 


~ 


oN elle ek 


. 


he eh 


286 CHARLES F. BEHRENS 


In this respect, teachers of radiology can 
be of great help, in undergraduate and 
interne instruction, by emphasizing prac- 
tical fundamentals and pointing out to 
their students that when they go into the 
service they may well be called on, at 
least in the Navy, to do what they can 
in the field of x-ray “‘with no mother to 
guide them.” 

What is needed in the way of teaching 
is probably well known, but as a matter 
of interest I will state what we try to bring 
home to our people as far as time and 
circumstance permit. 

1. The use, care, and limitations of 
small units, including application to ther- 
apy. I like to remind young medical 
officers that if they ruin their unit, which 
is not at all difficult to do, it may be a long 
time before replacement will be possible. 

2. The proper use of fluoroscopy, with 
emphasis on the fact that the film will 
capture far more than the eye will see on 
the fluoroscopic screen and that fluoroscopy 
for diagnosis of fractures is a deceptive 
short cut, apt to lead to more trouble than 
it will save. I remember how prone I was, 
twenty years ago, to fall into this very 
error. The usual precautions are reviewed 
with care and the serious hazards involved 
in reduction of fractures under the fluoro- 
scope are pointed out. I note that while 
trained radiologists seldom incur injuries 
today, not a few orthopedists are seriously 
damaging their hands. To bring this home 
I like to state that the day of the x-ray 
martyrs is about over; that those in- 
jured years ago were truly martyrs but 
that the man receiving serious damage 
now must nearly always stand convicted 
of recklessness, foolishness, or ignorance. 
Adequate preparation of the eyes is em- 
phasized. Doctor Chamberlain’s excellent 
review of this matter, in the Carman 
Lecture delivered in 1941, was a revelation 
to me and made me realize its importance 
as never before. 

3. The care of cassettes, film storage, 
dark room procedures, etc. 

4. Processing under difficulties. 

5. A survey of general matters per- 
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taining to diagnosis and therapy, de- 
pending on time available. As the time 
is usually short, the dose of information 
must be concentrated. There is no help 
for this. I realize that one cannot expect 
too much. In my own undergraduate 
days we probably did not appreciate 
properly the thorough, painstaking, and 
able presentation of Doctor Pancoast. We 
can only hope that the urgency of war con- 
ditions will tend to make our young people 
more aware of their responsibilities and 
more receptive. My present intentions 
are to stress bare essentials more than ever. 

Coming to the matter of special training, 
it is, of course, obvious that the need is 
great and time pressing. In the service, 
our more leisurely programs are necessarily 
in abeyance. We had become accustomed 
to give medical officers interested in radi- 
ology, preferably those who had a few years 
of general naval experience, a year or more 
in the x-ray department of one of the 
larger naval hospitals, followed by a year 
in a civilian medical center. Now it will 
probably not be possible to do this to more 
than a very limited extent; just how lim- 
ited I cannot say. 

In order to cover our basic needs, we are 
now giving suitable medical officers who 
are interested in the subject brief periods 
of instruction, usually under six months, 
and then assigning them to work, as far as 
possible in the capacity of assistant. For 
such instruction they are scattered about 
among the various larger naval hospitals. 
In Washington our program is to divide 
their time so that they obtain experience 
in technical work and therapy as well 
as interpretation and fluoroscopic examina- 
tions. Regular systematic instruction is 
given in the fundamentals of x-ray physics 
and the circuits of x-ray machines. The 
very important matter of chest standards 
is gone into thoroughly, as is fluorography. 
The use of units of smaller type is covered, 
and economy in films is stressed. We often 
demonstrate the calibration of these small 
machines in roentgens and emphasize their 
therapeutic usefulness in infections. 

All this is a large order for a short period, 
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but the men are doing well. It is naturally 
hoped and expected that a goodly number 
of those who do best and prove most in- 
terested will be given opportunity for more 
complete training at a later date. It is 
most gratifying that these men appear 
to be taking their responsibilities seriously 
and to realize fully how much they still 
have to learn. It is a wholesome attitude 
and one which tends to reduce the natural 
fear that they may be filled with the over- 
confidence of the ignorant. 

The teachers of clinical radiology are 
rendering just now a most valuable and 
self-sacrificing service, in the many val- 
uable assistants they have trained who 
are now serving in our hospitals and other 
units in the Navy. Such men are making 
a whole-hearted effort, carrying a heavy 
load of routine work and teaching our 
beginners, and making a success of it. A 
further contribution will probably be the 
training of more young radiologists and 
such naval men as it may be possibile to 


spare for this activity. 

Summing up, the gist of my message is 
toencourage greater emphasis on radiology 
as a matter of practical concern to all 
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service physicians, not, of course, with 
the idea that all doctors will become expert 
in a few easy lessons but that they will 
acquire a few practical fundamentals. 
Thus in some hour of emergency they may 
at least escape injury to themselves and 
patients by reason of gross ignorance and 
also avoid the ruin of apparatus in an 
out-of-the-way location where replacement 
may be long delayed. My other concern 
has been to point out the need of using 
men in radiology after a brief period of 
practical instruction, as far as possible as 
assistants but unavoidably at times in 
full charge. In this regard I have one sug- 
gestion, and that is that service personnel 
and such radiological residents as may be 
facing call to the service at an early date, 
perhaps before their experience is all that 
would be desired, do not fail to become 
well acquainted with the humbler aspects 
of our specialty, 7.e., processing, care, and 
conservation of apparatus and material, 
general technic, use of small units, and the 
like. 


National Naval Medical Center 
Bethesda, Md. 
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Federal Regulations Affecting Allocation ot 
X-Ray Equipment and Supplies 
R. K. MYERS 
Chief of X-Ray Section of the War Production Board 


CONSIDER IT AN honor to be invited asa 
I representative of the War Production 
Board to speak briefly on a subject that 
is of vital interest, namely, the supply and 
demand of x-ray equipment 
I shall not confuse you with a discussion 
of the operations of the War Production 
Board, though I do wish to point out that 
what seems to some to be red tape, un- 
necessary restriction, and painful control, 
is in reality a logical procedure, co- 
ordinated with the many parts of a vast 
production effort. We are concerned with 
two related parts of that effort: you with 
the practice of radiology; the War Pro- 
duction Board with seeing to it that the 
radiological needs of the civilian population 
are served as effectively as is consistent 
with the requirements of the Armed Forces 
and the availability of scarce materials. 
The chief instrument governing this 
relationship is X-Ray Equipment Limita- 
tion Order L-206.?. In the development of 
that order, the War Production Board 
had the advice of the outstanding figures 
in the x-ray industry, through frequent 
meetings with the X-Ray Industry Ad- 
visory Committee, as well as invaluable 
assistance from several members of the 
American College of Radiology. We be- 
lieve that Order L-206 has been functioning 
effectively, with a minimum of hardship. 
Over 3,900 requests for permission to secure 
x-ray apparatus have been received in the 
seven months that the order has been 
effective. It is to be regretted that vitally 
necessary conservation of raw materials 
has made it necessary to deny many of 
these requests. The general rule followed 
* An address delivered, on behalf of the War Pro 
duction Board, before the Thirteenth Annual Con 
ference of Teachers of Clinical Radiology, Chicago, 


Il, June 6, 1943 
* See Radiology 39: 738, December, 1942.—Ep 


is to be sure that minimum adequate x-ray 
services are available to the civilian popula- 
tion in the various areas. Often releasing 
new equipment would add to an area al- 
ready adequately provided for. Then, 
too, there are requests for the higher- 
powered units—-100-, 200-, and 500-ma. 
outfits—by those formerly possessing port- 
able equipment or none at all. It is un- 
fortunately necessary to deny most re- 
quests of this sort. These larger units—of 
which there are few available—must be 
placed where they will serve the greatest 
number—in hospitals, in the offices of 
specialists in radiology, and in rural dis- 
tricts not adequately equipped. 

Order L-206 provides for repair and 
maintenance of existing equipment in the 
hands of users. Our X-Ray Section has 
striven to obtain the necessary raw ma- 
terials and finished products needed for 
this vitally important service. 

Under Program Determination, definite 
figures are established, whereby in the 
succeeding quarter only a given number 
of finished units, such as x-ray power units 
or tilt tables, may be produced. Likewise, 
definite allotments of raw material, in- 
cluding copper, steel, and aluminum, are 
“earmarked” for this particular amount of 
production. These allotments cannot be 
appreciably changed without upsetting 
the entire plan. Similarly, materials are 
made available to manufacturers for plant 
maintenance and repair, only after careful 
determination of need. Such availability 
is usually determined by the preference 
ratings assigned for such purposes—the 
rating being determined by the essentiality 
of the particular industry, profession, o 
use. The War Production Board has con- 
sistently recognized the extreme impor 
tance of national health and has given the 
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highest possible priority assistance to the 
manufacturers in the x-ray field. 

Used Equipment: There is one phase of 
the Board’s work in which we believe that 
societies of radiologists can be of con- 
siderable help; that is in furthering pro- 
grams whereby all idle x-ray equipment 
is brought into effective use before requests 
are made for new equipment. Frequently, 
in the case of physicians entering the 
Armed Services, x-ray equipment stands 
idle for long periods. It is reasonable to 
believe that x-ray apparatus produced 
alter the war will be definitely more effi- 
cient than before. It would appear to be 
sound economy, therefore, to dispose of 
present equipment when entering the 
Services and to obtain new upon return 
to practice. 

A procedure has been set up whereby 
any available x-ray equipment that is for 
sale may be reported to us on a special 
form, WPB-1976. If anyone has used 
equipment for sale, he should obtain two 
of these forms, check off the items avail- 
able, retain one form and mail one to us 
to be kept in our active file until the 
equipment is sold. When the sale has been 
made the form originally retained should 
be mailed to us, stating that the equipment 
has been sold, and both cards will then go 
into a closed file. 

Requests for the release of new equip- 
ment are often made, which, while in the 
opinion of the Board are not wholly justified, 
possess a certain degree of merit. With 
our card record, we can refer the person 
wishing to purchase x-ray equipment to 
someone in his locality who has used equip- 
ment for sale, in this way acting as a clear- 
ing house. 

It might be well to state here that used 
equipment, as defined in Limitation Order 
L-206—“‘any equipment which has at any 
time been sold to an ultimate user’ is not 
controlled by that order. For this reason, 
filing of Form PD-556 for permission to 


purchase used x-ray equipment is not 
necessary. Any correspondence regarding 


X-ray equipment of any kind which is ad 
dressed to the 


Production Board, 


War 
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should be sent to the Safety and Technical 


Equipment Division of the War Pro- 
duction Board, Washington, D. C. 

Supplies: In recent months there have 
been some confusion and hardship brought 
about by conflict in the mechanisms of 
distribution of operating supplies—par- 
ticularly x-ray films. This situation has 
recently been clarified by an amendment 
to one of the basic orders, namely, CMP- 
5A, whereby sale and distribution of 
civilian medical x-ray equipment and sup- 
plies are not governed by preference rat- 
ings. It is hoped—and the outlook is 
good—that there will be adequate stocks 
of film for civilian medical use. It will 
be necessary, however, that the most rigid 
economy be effected in film use in the labo- 
ratories of physicians and hospitals. Use 
the smallest size film that will do the job 
at hand, even if this is contrary to usual 
practice. Reduce retakes by painstaking 
care in technic. Eliminate stereoscopic 
films, if consistent with sound diagnostic 
procedure. 

The same is true of screens, hangers, and 
chemicals. A careful survey has been made 
of the screen and cassette supply and de- 
mand, figuring for civilian needs the 
amount purchased ina normal year. With 
the exercise of care in the preservation of 
these items, together with the limited 
amount of new equipment that is available 
for civilian use, requiring fewer screens and 
cassettes for new installations, the supply 
should be sufficient to take care of the 
necessary demands. 

As to x-ray tubes, the capacity for manu- 
facturing to meet all requirements is be- 
lieved to be adequate. This does not mean, 
however, that tubes should be operated 
at their maximum capacity, inviting a 
breakdown, because even though the tube 
manufacturing capacity is sufficient to 
take care of the demand placed upon it, 
the supply of critical materials used in 
the manufacture of x-ray tubes will not 
be sufficient to keep the plants operating 
at capacity, nor does it take into account 
the number of skilled workers that have 
been taken from the plants, resulting in 
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an increase of manufacturers’ rejects of 
x-ray tubes far above the normal average. 

It will be a real help in conservation if 
the American College of Radiology, 
through its official publications, and the 
radiologists in daily contact with their 
staffs, will emphasize the above facts again 
and again. This conservation effort is 
not merely sound normal doctrine, but 
it is vitally necessary. Bear in mind the 
tremendous demand for films for the 
Armed Forces and for industrial radiog- 
raphy, which has become a most necessary 
and helpful element in assuring us planes 


that can, if necessary, ‘‘fly on one wing,” 
ships that hang together, armament that 
protects, and ammunition that explodes. 


In conclusion, I wish to emphasize that 
the X-Ray Section of the War Production 
Board is there to help you in every way 
possible—collectively and _ individually. 
We need your co-operation. Keep your 
present equipment operating if at all 
possible. 


X-Ray Section 
War Production Board 
Washington, D. C. 
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On the Reading of Scientific Papers 


Under the above title, DuBois (1) has 
called attention to some of the imperfec- 
tions that so frequently detract from the 
interest of scientific meetings. Using an 
International Congress held in pre-war 
Europe as his horrible example, he states 
at the outset that, while in this country 
‘most of the papers are carefully prepared 
and carefully delivered,” there is still room 
for a discussion of what he terms ‘‘audience 
enemies."" These he classifies under six 
headings: (1) The Mumbler; (2) The 
Slide Crowder; (3) The Time Ignorer; 
4) The Sloppy Arranger; (5) The Lean 
Producer; (6) The Grasping Discusser. 
The discussion was continued by Lucke, 
Dalldorf, and Broadhurst, and somewhat 
later called forth editorial comment in 
the Medical Journal of Australia (2). 

The first of DuBois’ audience enemies, 
the ‘“‘mumbler,”’ is handicapped by poor 
habits of speech, an incorrectly placed 
voice, or perhaps an inherent nervousness. 
He may turn to the screen and address his 
remarks to his slides rather than to his 
audience or may wander from the micro- 
phone, with disastrous results. 

Number 2, the ‘‘slide crowder,”’ not only 
crams his slides—and they are usually 
numerous—with details, relevant and ir- 
relevant, but as a rule prepares them from 
typewritten sheets, ignoring the fact that 
even the most legible typing is ill adapted 
lor display at a distance. To add still 
turther to the difficulty of his listeners, 
he is likely to distract their attention by 
an electric flashlight with an arrow, which 
dashes apparently at will over screen and 
ceiling. If he would only remember that 
[India ink is the medium par excellence for 


charts, that every non-essential word or 
figure distracts the eye from the small 
part that is essential, and that a good slide 
needs no pointer or verbal explanation! 

Number 3, the “‘time ignorer’’ blithely 
overlooks the hours spent at hard labor 
by the Program Committee, exceeds the 
limits which it has set, and thereby throws 
a whole session out of gear. It may be 
that he is over-impressed with the impor- 
tance of his contribution or, as DuBois sug- 
gests as a more generous alternative, that 
he has omitted the simple precaution of re- 
hearsing his presentation with watch in 
hand. 

Number 4 is the “sloppy arranger,” 
whose method of presentation is better 
calculated to confuse his listeners than to 
enlighten them. DuBois suggests adoption 
of the newspaper technic, with an adequate 
headline early in the paper, to give some 
idea of its why and wherefore. 

Number 5, the “‘lean producer,’ need not 
be an all-out enemy. If he offers his slight 
material clearly and modestly, he has made 
a contribution. If he insists on padding 
his talk with trivial non-essentials, he de- 
serves no quarter. 

Last, but not least is Number 6, the 
“grasping discusser,"” who can spoil any 
meeting. Sometimes he takes the op- 
portunity to read a paper of his own, with 
slight reference to the one he has been 
requested to discuss. Sometimes he just 
happens to have a few slides in his pocket 
that he would like to take a few minutes 
to show. In either case discussion is the 
one thing he omits. 

DuBois’ remarks met with a_ hearty 
response from some of his fellow sufferers 
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at the hands of audience enemies. Lucke 
decries the habit of reading rather than 
delivering papers, which results in language 
better fitted for publication than for pres- 
entation and in closer attention to the 
manuscript than to the audience. Broad- 
hurst enlarges DuBois’ list by addition 
of the person who feels called upon to read 
aloud from his charts or lantern slides every 
word and number and the speaker who dis- 
credits himself by his slovenly pronuncia- 
tion of basic scientific terms. 

To American audience enemies the 
Australian Medical Journal adds still 
another, charitably assuming that he is 
indigenous to that country. This is the 
“back slapper,’ who begins every dis- 
cussion by congratulating the author in 
the most extravagant terms. ‘““‘When we 
congratulate and praise every speaker,”’ 
says the writer, ‘“‘we congratulate and 
praise nobody.”’ 

To the most casual observer it is ap- 
parent that the ‘‘enemies’’ listed above 
find their counterparts in almost any med- 
ical meeting. The importance of scientific 
assemblages is such that it is imperative 
that every effort be made to conduct them 
in a manner that will attract an interested 
audience. What then is to be done? It is 
obvious that offenders should not be 
eliminated but should be gently but firmly 
reminded of the correct procedure. 

The success or failure of the medical 
program depends, first of all, upon the 
chairman. It is he who is responsible for 
the conduct of the meeting and he who 
must insist upon observance of its rules. 
He must also see that it begins at the 
appointed hour and that the speakers keep 
within their alloted time and do not in- 
fringe on that of others. The audience, too, 
must bear its share of responsibility. 

When it assembles far after the published 
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time of the meeting, the most carefully 
prepared program can be spoiled. Finally, 
it behooves each of us to examine himself 
to determine of what offenses he has been 
guilty in the past and how he can best 
eliminate them in the future. When ap- 
pearing before a scientific body we must 
remember that the members of that body 
have assembled at a considerable cost and 
inconvenience for the purpose of keeping 
abreast of new developments. Let us, then, 
face them and speak loudly and clearly 
enough to be heard by all. Not every 
medical man is a gifted speaker, but nearly 
all can hold the interest of an audience if 
an honest effort is made. Let us time our 
talks by rehearsal that they may come well 
within the time allotted by the Program 
Committee, clearly stating the theme we 
propose to follow and giving the salient 
points in logical fashion. Let our lantern 
slides be graphic, legible, and brief. Long 
illegible tables are a waste of time and 
effort. They can be perused at leisure when 
the article is published. It is undoubtedly 
preferable from the standpoint of audience 
interest to speak direct to the audience 
rather than to read from a manuscript, 
however carefully prepared. While most 
medical speakers find this difficult, there 
are few who could not, with practice, be- 
come acceptably proficient. 

As radiologists we have much of interest 
and profit to present when we meet in local 
or national gatherings. Let us see to it 
that we are not numbered among ‘“‘audi- 
ence enemies.” 
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EDITORIAL 


Malpractice Insurance 


The recent suits for personal injuries 
against the California shipyards and their 
physicians, for $3,800,000, because of x-ray 
injuries, made such a loud explosion that 
dozens of physicians have asked about the 
advisability of carrying malpractice and 
personal injury insurance. Many radiolo- 
gists and general practitioners who thought 
that they might skate along on the thin 
ice of no insurance protection against mal- 
practice suits have apparently become 
fearful of the risk they run and have asked 
advice on the subject. 

Every one, without exception, who has 
sought my advice, I have urged to secure 
insurance immediately (and two of these 
have had suits filed against them since 
buying insurance). My arguments, while 
old and trite, have been and still are as 
follows: We insure our property against 
loss or damage by fire. We insure our 
automobiles against theft, fire, collision, 
and liability to the person and property 








of others. But, while we all believe in 
insurance, unfortunately there are still 
many who, inconsistently, fail to insure the 
most valuable of all their assets, their 
reputation and occupation. 

To the specious and plausible arguments 
of many, that they have been in practice 
for years without being threatened—much 
less sued—for malpractice, all we care to 
reply is that there is always a first time. 

No one is safe from suit for malpractice. 
Records show that claims are made against 
men of highest standing and charges are 
brought against them of negligence, lack 
of skill, and carelessness. 

These facts are unanswerable and in- 
controvertible, yet within three weeks as 
many physicians have told me that they 
are not insured. Insurance against fire, 


theft, and accident is considered a neces- 

sity. Malpractice insurance is equally 

“Eternal vigilance is the price 
I. S. TrostLer, M.D. 


essential. 
of liberty.” 
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ANNOUNCEMENTS AND BOOK REVIEWS 





AMERICAN BOARD OF RADIOLOGY 


The American Board of Radiology will hold no 
fall examination this year. The next examination 
will probably be conducted in February 1944. 
Those wishing to appear for examination at that 
time must file their application by Dec. 15, 1943. 

B. R. Kirkin, Secy. 
Rochester, Minn. 


RADIOLOGICAL SOCIETY OF NEW JERSEY 

At its Annual Meeting at Essex House, Newark, 
May 26, 1943, the Radiological Society of New Jer 
sey elected the following officers for the ensuing 
year: President, H. A. Vogel, M.D.; Vice-President, 
J. H. Wyatt,M.D.; Secretary, H. J. Perlberg, M.D.; 
Treasurer, W. H. Seward, M.D.; Councilor, W. 
O. Wuester, M.D. 


TO AMERICAN RADIOLOGISTS STATIONED 
IN GREAT BRITAIN 


The following paragraph from a letter received by 
the Editor from Dr. James F. Brailsford of the 
University of Birmingham should be of special 
interest to American radiologists now in England. 

“TI have had the pleasure of meeting a number of 
your colleagues and I would like you to know that 
I am at all times pleased to welcome them and take 
them to my hospitals, where they can see whatever 
interests them. My private collection is at their 
service, and any advice I can give them.” 


In Memoriam 
CHARLES BYRON WARD, M.D. 


1882-1945 


The Radiological Society of North America has 
lost another member in the death of Charles Byron 
Ward of Seattle, Washington. Doctor Ward was 
born in Ontario in 1882 and was graduated from the 
Medical School of Toronto University in 1908. He 
did postgraduate work in London and Edinburgh 
and began the practice of medicine in Spokane, 
Washington, where he subsequently specialized in 
the field of radiology. In 1932 he went to Seattle 
to organize and conduct the Tumor Institute of the 
Swedish Hospital. Later he organized and headed 
the roentgen therapy department at Providence 
Hospital in that city. 

Doctor Ward was deeply interested in medical 
literature and was largely responsible for the organi- 
zation of a medical library in Spokane and for the 
reorganization and improvement of the King County 
Medical Society Library in Seattle. He was a 
member of the American College of Radiology, the 
American Roentgen Ray Scciety, and the Radio- 


logical Society of North America, and was a diplo 
mate of the American Board of Radiology. 


LIEUT. COLONEL WILLIAM JAMES 
CARROLL 


1895-1942 


Notice has just been received of the death, in 
December 1942, of Lieut. Colonel William James 
Carroll at the Army and Navy General Hospital 
Hot Springs, Arkansas, where he served as chief of 
the radiology section. Doctor Carroll entered the 
Medical Corps of the U. S. Army in 1918 and served 
in the first World War. He became a lieutenant 
colonel in 1937 and was retired in 1940 for disability 
in the line of duty. He was a member of the As 
sociation of Military Surgeons of the United States 
of the American College of Radiology, and the 
Radiological Society of North America, and was a 
diplomate of the American Board of Radiology. 


Book Reviews 


ACUTE INFECTIONS OF THE MEDIASTINUM. By 
HAROLD Neuunor, M.D., D.S., F.A.C.S., Clinical 
Professor of Surgery, Columbia University, Col 
lege of Physicians and Surgeons, Surgeon to Mt 
Sinai Hospital, and Epwarp E. JEMERIN, M.D., 
D.S., F.A.C.S., Associate Attending Surgeon 
Sydenham Hospital, Adjunct Surgeon Beth David 
Hospital, Senior Clinical Assistant in Surgery and 
Research Assistant, Mt. Sinai Hospital. A volume 
of 407 pages with 157 illustrations. Published 
by The Williams & Wilkins Co., Baltimore, 1945 
Price $6.00. 


This book is a clinical study based upon one 
hundred cases of acute mediastinal infection seen in 
Mount Sinai Hospital, New York. The case 
histories are presented in four etiologic groups and 
are analyzed individually and in groups. The value 
of each history is considerably enhanced by diagrams 
and roentgenograms. Reproductions of many of the 
latter are unfortunately below standard and this 
defect has been recognized and noted by the pub 
lishers. 

The book is divided into five parts. I. A Re 
view of the literature. II. Presentation of 100 
cases of acute infection of the mediastinum. III 
Fundamental considerations, including the surgical 
anatomy, classification of cases, bacteriology and 
pathology. IV. Clinical considerations: a dis 
cussion of the history, signs, symptoms, and diag 
nosis. V. Treatment and results, including indica 
tions for operation. 

The material is arranged in a well ordered and 
balanced form. The review of the literature is 
adequate. The surgical anatomy, history, pathol- 
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ogy, bacteriology, and diagnosis of each case are 
well presented. The diagnosis and treatment of the 
different types of cases are described, and the 
authors do not hesitate to admit their mistakes. 
They state that they do so in the hope that similar 
situations may be recognized and that appropriate 
measures may be instituted to lower the incidence 
of mediastinal infection and its mortality. As to 
the role of radiology, they state that the final 
recognition of an impending or actual invasion of the 
mediastinum must be based on roentgenographic 
study. Various types of operation are enumerated, 
and operations recommended for the various types 
of infection are described. An extensive bibli 
ography is appended. 

The authors are to be commended on this volume. 
It is a comprehensive analysis of the medical and 
surgical aspects of acute mediastinitis. Though 
there is a considerable duplication of facts and 
material, this does not detract from the value of the 
book. It should be a welcome addition to the 
libraries of internists and specialists who deal with 
these acute infections. 


NevuroLocy. By Roy R. Grinker, M.D., Chair- 
man, The Department of Neuropsychiatry of the 
Michael Reese Hospital, Chicago. Third edition, 
revised and largely rewritten with the assistance 
of Norman A. Levy, M.D., Associate Neuro- 
psychiatrist Michael Reese Hospital, Chicago. 
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With a chapter on brain tumors by Paut C. Bucy, 
M.D., Professor of Neurology and Neurological 
Surgery, University of Illinois, College of Medi 
cine, Chicago. A volume of 1,136 pages with 416 
illustrations. Published by Charles C. Thomas, 
Springfield, Ill., 1943. Price $6.50 


In his preface to the third edition of his familiar 
text, the author refers to “*. . . the goal of a scientific 
presentation of an integrated neurology i 
This he has attained more fully in the third edition 
than was achieved in the second edition published 
in 1937. The 30 chapters of the second edition are 
rewritten and rearranged into 22 chapters in the 
third edition. The 120-page chapter on “Intra 
cranial Tumors” is ably presented by Paul C. Bucy. 
The chapter on “The Epilepsies” is very creditably 
and practically presented. The brief, carefully 
worded paragraphs on ‘“‘Choriomeningitis’’ and on 
“Cerebral Arteriography”’ are indicative of a con 
servatism that is wholesomely apparent throughout 
the entire text. All in all, the volume well merits 
a place on the shelves of libraries and on the desks 
of practitioners as a textbook in neurology and as 
a book of reference. As many other commodities 
in human use, textbooks profit through the process 
of aging and revision. One is sure that this process 
will remove minor errors and clarify understate 
ments, such as may be seen on page 140 in the 
definition of the Oppenheim reflex. 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 





Editor’s Note-—Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit, Mich. 


UNITED STATES 


Radiological Society of North America.—Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse, 
a Be 


American Roentgen Ray Society.—Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology.—Secretary, Mac F. 
Cahal, 540 N. Michigan Ave., Chicago, Ill. 

Section on Radiology, American Medical Association.— 
Secretary, J. T. Murphy, M.D., 421 Michigan St., 
Toledo, Ohio. 


ARKANSAS 
Arkansas Radiological Society.—Secretary-Treasurer, J. 
S. Wilson, M.D., Monticello. Meets every three 
months and annually at meeting of State Medical 
Society. 


CALIFORNIA 
California Medical Association, Section on Radiology.— 
Secretary, Joseph D. Coate, M.D., 434 Thirtieth St., 
Oakland. 
Los Angeles County Medical Association, Radiological 
Section.— Secretary, Donald R. Laing, M.D., 65 N. 
Madison Ave., Pasadena. Meets second Wednesday of 
each month at County Society Building. 
Pacific Roentgen Society.—Secretary-Treasurer, L. Henry 
Garland, M.D., 450 Sutter St., San Francisco. Society 
meets annually during annual meeting of the California 
Medical Association. 
San Francisco Radiological Society.—Secretary, Sydney 
F. Thomas, M.D., San Francisco Hospital. Meets 
monthly on third Thursday at 7:45 P.m., in Toland 
Hall, University of California Hospital. 


COLORADO 
Denver Radiological Club.—Secretary, Edward J. Meis- 
ter, M.D., 366 Metropolitan Bldg. Meetings third 
Friday of each month at the Denver Athletic Club. 


CONNECTICUT 
Connecticut State Medical Society, Section on Radiology. 
—Secretary-Treasurer, Max Climan, M.D., 242 Trum- 
bull St., Hartford. Meetings bimonthly, on second 
Thursday. Place of meeting selected by Secretary. 


FLORIDA 
Florida Radiological Society—Acting Secretary, 
Walter A. Weed, M.D., 204 Exchange Building, Orlando. 


GEORGIA 
Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 


ILLINOIS 
Chicago Roentgen Society.—Secretary, Warren W. 
Furey, M.D., 6844 S. Oglesby Ave. Meets at the 
Palmer House, second Thursday of October, No- 
vember, January, February, March, and April. 


— 


Illinois Radiological Society.—Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 
Illinois State Medical Society, Section on Radiology — 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago. 

INDIANA 
The Indiana Roentgen Society.—Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis. Annual meeting in May. 


IOWA 

The Iowa X-ray Club.—Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 
Kentucky Radiological Society.—Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third Satur- 
day afternoon in April. 

LOUISIANA 
Louisiana Radiological Society.—Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 
Shreveport Radiological Club.—Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 
Baltimore City Medical Society, Radiological Section.— 
Secretary, Walter L. Kilby, M.D., 101 W. Read St. 
Meetings are held the third Tuesday of each month. 


MICHIGAN 

Detroit X-ray and Radium Society.—Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists.—Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whitney 
Blidg., Detroit. Meetings quarterly by announcement. 


MINNESOTA 
Minnesota Radiological Society.—Secretary, John P. 
Medelman, M.D., 572 Lowry Medical Arts Bldg., St. 
Paul. Meetings quarterly. 


MISSOURI 
Radiological Society of Greater Kansas City.—Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 
The St. Louis Society of Radiologists.—Secretary, Paul C. 
Schnoebelen, M.D., 462 N. Taylor Ave. Meets on 
fourth Wednesday of each month except June, July, 
August, and September, at a place designated by the 
president. 

NEBRASKA 
Nebraska Radiological Society.—Secretary, F. L. Sim- 
onds, M.D., 1216 Medical Arts Bldg., Omaha. Meet- 
ings third Wednesday of each month at 6 P.M. in either 
Omaha or Lincoln. 

NEW ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and Rhode Island).— 
Secretary, Hugh F. Hare, M.D., Lahey Clinic, Boston, 
Mass. Meets monthly on third Friday at Boston 
Medical Library. 
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NEW JERSEY 
Radiological Society of New Jersey.—Secretary, H. J. 
Perlberg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 


president. 


NEW YORK 

Associated Radiologists of New York, Inc.—Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society.—Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave. Meetings held 
the fourth Tuesday of every month, October to April. 
Buffalo Radiological Society.—Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St. 
Meetings second Monday evening each month, October 
to May, inclusive. 
Central New York Roentgen Ray Society.—Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 

use. Meetings are held in January, May, and 
October, as called by Executive Committee. 
Long Island Radiological Society.—Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 
New York Roentgen Society.—Secretary, Haig H. 
Kasabach, Presbyterian Hospital, New York, N. Y. 
Rochester Roentgen-ray Society.—Secretary, S. C. David- 
son, M.D., 277 Alexander St. Meetings at convenience 
of committee. 


NORTH CAROLINA 
Radiological Society of North Carolina.—Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 
North Dakota Radiological Society.—Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 


OHIO 
Ohio Radiological Society.—Secretary, J. E. McCarthy, 
M.D., 707 Race St., Cincinnati. The next meeting will 
be held at the time and place of the annual meeting 
of the Ohio State Medical Association. 
Cleveland Radiological Society.—Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 
Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists).—Secretary-Treasurer, Samuel 
Brown, M.D., 707 Race St. Meetings held third 
Tuesday of each month. 


PENNSYLVANIA 

Pennsylvania Radiological Society.—Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport. 
The Society meets annually. 

The Philadelphia Roentgen Ray Society.—Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Phil- 
adelphia. Meetings held first Thursday of each 
month at 8:15 p.m., from October to May, in Thomson 
mg College of Physicians, 21 S. 22nd St., Philadel- 
phia. 

The Pittsburgh Roentgen Society.—Secretary-Treasurer 
Reuben G. Alley, M.D., 4800 Friendship Ave., Pitts- 
burgh, Pa. Meetings are held on the second Wednes- 
day of each month at 4:30 p.m., from October to June, 
. the Pittsburgh Academy of Medicine, 322 N. Craig 
t. 


ROCKY MOUNTAIN STATES 


Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 


SOUTH CAROLINA 


South Carolina X-ray Society.—Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston. 
Meeting in Charleston on first Thursday in Novem- 
ber, also at time and place of South Carolina State 
Medical Association. 


TENNESSEE 


Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 


Tennessee Radiological Society.—Secretary-Treasurer, 
J. Marsh Frére, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 


TEXAS 


Texas Radiological Society.—Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 


VIRGINIA 


Virginia Radiological Society.—Secretary E. Latané 
Flanagan, M.D., 215 Medical] Arts Bldg., Richmond. 


WASHINGTON 


Washington State Radiological Society.—Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 


WISCONSIN 


Milwaukee Roentgen Ray Society.—Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee. Meets monthly on second Monday at the 
University Club. 


Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 


Canadian Association of Radiologists—Honorary Secre- 
tary-Treasurer, A. D. Irvine, M.D., 540 Tegler Bldg., 
Edmonton, Alberta. 


La Société Canadienne-Frangaise d'Eléctrologie et de 
Radiologie Médicales—General Secretary, Origéne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 
Sociedad de Radiologta y Fisioterapia de Cuba.—Offices 
in Hospital Mercedes, Havana. Meetings are held 


monthly. 
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ROENTGEN 


THE HEAD AND NECK 


Platybasia with Involvement of the Central Nervous 
System. B.S. Ray. Ann. Surg. 116: 231-250, August 
1942. 

Platybasia is a congenital or acquired deformity of 
the occipital bone and the upper cervical vertebrae that 
may be accompanied by changes in the central nervous 
system either as a result of direct pressure or indirectly 
from the effects of the bony deformity. It was de- 
scribed as early as 1844 in the European literature. 
In 1901 Homén correlated neurologic observations 
with postmortem study of the effects of pressure 
of the craniovertebral deformity upon the nervous 
structures. Schiller in 1911 demonstrated basilar 
impression in the living subject by roentgenologic ex- 
amination. Many other investigators have since made 
contributions of interest. 

The condition in the majority of cases is due to a 
congenital defect in the development of the occipital 
bone, axis, and atlas, but in a few cases is acquired as a 
result of some pathologic process in the bone of the 
region. In either case, the relative location, size, and 
shape of the foramen magnum and upper cervical canal 
are altered, with diminution in the capacity of the pos 
terior cranial fossa. In many cases there are no unto 
ward symptoms. In others, neurologic symptoms are 
manifest, often leading to confusion with multiple 
sclerosis, neoplasms of the upper cervical canal or the 
posterior fossa, syringomyelia, syringobulbia, or spinc- 
cerebellar disease 

Roentgenologic examination is of the first impor- 

tance, and the final diagnosis rests on the demonstration 
of the craniovertebral deformity by roentgenograms, 
Lateral and sagittal views are the most helpful. In the 
lateral views may be seen “rudimentary development of 
the occipito-atlanto-axial region; dislocation of the 
atlas and axis upward and forward; projection of the 
odontoid process above a line drawn from the posterior 
rim of the foramen magnum to the hard palate; upward 
displacement of the clivus Blumenbachii; invagination 
of the posterior rim of the foramen magnum; high 
prominent position and more or less circular shadow of 
the petrous portion of the temporal bones; a relatively 
long, vertically narrow appearance of the cranial cavity.” 
The sagittal views show similar changes plus a broad 
biparietal measurement of the skull 

Four cases are reported which demonstrate the vari- 
ous etiologic factors, the structural changes, and neuro- 
logic manifestations, as well as the value of operative 
decompression in relieving symptoms and checking the 
progress of the condition. The first two cases were of 
the congenital type, with neurologic symptoms simulat- 
ing syringomyelia. Both patients showed improvement 
after suboccipital and upper cervical decompression 
An added etiologic factor in one of these cases was a 
history of childhood rickets. 

In the third patient, 12 years of age, known to have 
osteogenesis imperfecta, platybasia developed insidi- 
ously after the age of 10. Roentgenograms taken at 
the age of 4 show a normal configuration in the basilar 
region. After appearance of neurologic symptoms, 
roentgenograms showed a typical acquired platybasia. 
Operative decompression resulted in definite improve- 
ment of the neurologic symptoms. 
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In the fourth case platybasia resulted from changes 
in the basilar area during the course of osteitis defor 
mans. Roentgenograms taken at the age of 47 showed 
considerable progress in the basilar invagination as com 
pared with those taken seven years before. Early in 
dications pointed to improvement in the neurologic 
symptoms following occipital decompression, but the 
postoperative period was too short for evaluation of re 
sults Pau. C. Briepe, M.D 


Congenital Atresia of the Foramens of Luschka and 
Magendie. J. K. Taggart, Jr., and A. E. Walker 
Arch. Neurol. & Psychiat. 48: 583-612, October 1942 

Reopening the controversy regarding the existence 
or non-existence of the foramens of Luschka and Ma 
gendie in man, Taggart and Walker have presented the 
case records of 3 patients in whom profound enlarge 
ment and distention of the fourth ventricle appear to 
have resulted from the failure of these orifices to de 
velop during fetal life. Autopsies were performed on 
2 of the 3 patients. By means of drawings based upon 
selected serial cross-sections of the brain stem and cere 
bellum, the anatomical relations of the wall of the entire 
fourth ventricle are clearly demonstrated. There seems 
to be little doubt that in these two persons cerebrospinal 
fluid, without means of free communication between 
the ventricular system and the subarachnoid space, 
had collected under considerable pressure within th< 
fourth ventricle, producing enormous cysts, the walls 
of which were, in fact, the usual anatomical coverings 
which bound the fourth ventricle. 

Roentgenographic signs are described, observable in 
cranial bones and gas-filled ventricles, which are 
clearly in keeping with the underlying derangement of 
the cerebrospinal fluid) mechanism. These consist of 
forward and upward displacement of the venous groove 
normally found in the occipital bone to abnormal situa 
tions in the parietal bones. It is pointed out that the 
vascular structures responsible for these cranial mark 
ings are found in this position during the course of 
fetal development. The persistence of embryonic 
relationships is offered as supporting evidence of non 
development of the foramens and arrest of the normal 
posterior migration of the venous sinuses as the result 

of progressive dilatation of the fourth ventricle 

By means of ventriculography, associated distortion 
of the posterior and temporal horns of the lateral ven 
tricles can be demonstrated—an equally arresting find 
ing 

The excellence of the arrangement, the composition, 
and the literary style of this paper call for a word of 
commendation. Radiologists interested in the diag 
nosis of intracranial lesions wi!l find it thoroughly worth 
while. DEPARTMENT OF ROENTGENOLOGY 

UNIVERSITY OF MICHIGAN (F. J. H.) 


Ventricular Rupture and Spontaneous Pneumo- 
cephalus in an Otogenous Temporal Lobe Abscess. 
F. Urfer. Schweiz. med. Wchnschr. 73: 96-98, Jan. 23 
1943. 

Spontaneous filling of the ventricles of the brain with 
air is to be distinguished from internal pneumocele (air 
in the brain substance) and external pneumocele (air 
in the subdural space). While usually a result of 
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trauma, pneumocephalus may be caused by neoplastic 
destruction of bone with communication to the air 
spaces of the skull, or by abscess with secondary erosion. 
A case of this latter type is reported. A 24-year-old 
man, whose ears had drained profusely for several years, 
exhibited an ill-defined febrile state with mental cloud- 
ing and stiffness of the neck. Roentgenograms in 
Stenvers’ position showed bone destruction in the peri- 
antral region, especially on the left. There was air in 
both ventricles. The ears were filled with cholestea- 
toma. While the roentgenograms were being made 
there was a sudden gush of fluid from the left ear. A 
diagnosis of temporal lobe abscess on the basis of choles- 
teatoma with rupture into the ventricle was made and 
the patient submitted to operation, with confirmation 
of this diagnosis. With drainage and the use of sulfon- 
amides (cibazole), he recovered with only slight 
mental damage. A few previous examples of this condi- 
tion were found in the literature, all fatal. 
Lewis G. Jacoss, M.D. 


THE CHEST 


Round Tuberculous Infiltrates of the Lung. J. B. 
Amberson, Jr. Yale J. Biol. & Med. 15: 483-488, 
January 1943. 

Observation of the course of isolated round tu- 
berculous infiltrates of the lung suggests that these 
are usually caseous lesions encapsulated by fibrous 
tissue. Most of them appear to originate in the 
lobular pneumonic exudative lesions which undergo 
caseous necrosis but fail to discharge the necrotic 
accumulations into the bronchi in the usual way. 
Such lesions then may become inspissated and remain 
permanently as such, or they may break down after a 
lapse of months or years. 

By mechanical action interfering with bronchial 
drainage, pneumothorax or thoracoplasty sometimes 
favors the retention in the lung of caseous necrotic 
matter and the formation of round infiltrates. These 
lesions are more likely to break down, especially in the 
earlier months or years, than are lesions from which 
caseous matter has been wholly or largely eliminated 
in the process of healing. 

Central rarefaction sometimes observed in the x-ray 
picture of these lesions is not always easily explained. 
The assumption that rarefaction represents a small 
cavity is not always confirmed by the demonstration 
of tubercle bacilli in the sputum. In one case observed 
at autopsy it was noticed that the infiltrate surrounded 
the bronchus. In some cases this may account for the 
central radiolucency of the shadow. 

ANDREW H. Dowpy, M.D. 


Section Roentgenography in Pulmonary Tubercu- 
losis. H.M. Wilson. Yale J. Biol. & Med. 15: 475-482, 
January 1943. 

Body section roentgenography has proved a valuable 
technical method for resolving confusing superimposed 
shadows of structure, particularly in the chest, where 
necessary contrast densities are found. In order to 
avoid serious errors in differential diagnosis, it has 
become essential to utilize any and all roentgen technics, 
as well as clinical and laboratory procedures. The 


author points out that section roentgenography of the 
pulmonary field does not give the final diagnosis and 
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can only establish a presumptive or working diagnosis, 
It must be proved or disproved by other methods. 

During the last four years some 1,500 section ex- 
aminations have been carried out in the Department of 
Radiology of the New Haven Hospital. Approxi- 
mately one-half of this number were section studies of 
the thorax. Two hundred and eight examinations 
were for known or suspected pulmonary tuberculosis. 
Sufficient experience has been gained to justify the 
impression that the method is meritorious in improving 
appreciation of the pathological changes in both early 
and advanced cases of this disease. One of the striking 
contributions of section studies is the visualization of 
the air pathways of the larynx, trachea, and bronchi 
in patients suspected of harboring endobronchial infec- 
tion with the sequelae of stenosis and bronchiectasis. 

The author presents four case histories to emphasize 
the advantage, in certain instances, of section roentgen- 
ography of the pulmonic field over other roentgeno- 
graphic procedures. 

In Case 1 conventional stereoscopic films of the chest 
revealed minimal dense mottling at the left apex in 
the infraclavicular region. Fluoroscopy and roentgen- 
ography in inspiration and expiration showed a slight 
shift of the heart and mediastinum to the right on 
full expiration. LLaminagraphic sections demonstrated 
a fusiform narrowing of the left main bronchus to one- 
half its normal diameter. The orifice of the left lower 
lobe bronchus was twice the caliber of the stenosed 
main bronchus. On bronchoscopic examination an 
inflammatory reaction was seen in the mucosa of the 
left main bronchus. Four centimeters below the 
carina, just proximal to the opening of the left upper 
lobe branch, the lumen was narrowed to such a degree 
that the bronchoscope could not be passed beyond this 
point. A suction tube was placed through the small 
opening and bronchial secretions were aspirated. An 
acid-fast stain of the secretion showed many tubercle 
bacilli. 

Case 2 was a chronic pulmonary phthisis. Con- 
ventional films of the chest revealed extensive bilateral 
apical pulmonary fibrosis with almost complete opacity 
of the upper portions of both upper lobes and re- 
traction of the pulmonary vessels laterally and su- 
periorly. Body section roentgenographic examinations 
revealed, throughout all sections, large, rounded, thin- 
walled cavities, which in every respect resembled tu- 
berculosis cavities. 

In Case 3, conventional x-ray examination of the 
chest showed abscesses in the right lung field, with 
multiple fluid levels, and pneumonitis involving the 
right upper, middle, and lower lobes, as well as pneu- 
monitis of the left upper lobe. The possibility of 
primary bronchogenic tumor with secondary lung 
abscess was entertained. On bronchoscopic examina- 
tion, a mass of granulation tissue was seen 4 to 6 cm. 
below the carina in the right main bronchus, occluding 
the lumen. The tissue bled easily and was so friable 
that little could be obtained on attempted biopsy. 
Neoplasm could not be ruled out, but it was thought 
that the endobronchial lesion was the result of medi- 
astinal lymphadenitis. Body section examination of 
the chest revealed a marked irregularity of the lumen 
of the trachea and the right main and intermediate 
bronchi, suggestive of an ulcerative and hyperplastic 
lesion. There were also narrowing of the lumen of the 
right upper lobe bronchus and irregularity of the 
middle and lower lobe divisions. The consolidation 
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and cavitation of the right lung, previously noted, 
were again demonstrated. In the left lung at the 
12-cm. level a small ovai cavity measuring 2 cm. 
in diameter was seen in the left upper lobe. The 
roentgenographic impression was tuberculous tracheo- 
bronchitis with stenosis of the right upper lobe bronchus 
and bilateral pulmonary tuberculosis with cavitation. 
A second bronchoscopy in the light of the lamina- 
graphic findings revealed marked irregularity of the 
tracheal wall. The tracheal rings could be seen, al- 
though the mucosa was swollen. An attempted biopsy 
was not successful, but subsequent sputum examina- 
tions and guinea-pig inoculations were positive for 
tubercle bacilli. 

In Case 4 a stereoscopic roentgenogram of the chest 
revealed a thickening of the pleura at the left apex. 
A Y-shaped area of density was seen in the first para- 
vertebral lung zone of the left upper lobe. The films 
were studied by several phthisiologists and the con- 
sensus of opinion was that tuberculosis could not be 
excluded. Subsequent laminagraphic studies showed 
continuity of the previously demonstrated Y-shaped 
density with the left pulmonary artery at the hilum 
of the left lung. Pulmonary angiography showed 
opacification of the shadow in the left upper lung 
field and simultaneous opacification of the pulmonary 
arteries. The angiogram confirmed the laminagraphic 
impression of aneurysmal dilatation of a pulmonary 
artery. ANDREW H. Dowpy, M.D. 


Basal Tuberculosis. J. B. Andosca and J. A. Foley. 
J. Thoracic Surg. 12: 259-266, February 1943. 

This paper presents some interesting statistics on 
basal tuberculosis. From the reports in the literature 
the incidence varies from 1 in 50 to 1 in 500 cases. Of 
3,103 patients admitted to the Boston Sanatorium 32 
were found to have only a basal tuberculosis. Roent- 
genologically the lesions were either of a fine nodose 
type or a pneumonic type. Twenty-six of the cases 
were in females, representing 2 per cent of all female 
patients. Only 6 cases occurred in males, 0.32 per cent 
of 1,831 male patients. Of the 32 cases 22 were on the 
right side. Three patients had diabetes mellitus. 

The symptoms are about the same as in tuberculosis 
elsewhere in the lung but the duration of the disease 
in the present series was relatively short prior to diag- 
nosis. Eighteen patients gave a history of hemoptysis; 
25had caviiation. The response to adequate treatment 
is about the same as in other types of pulmonary tuber- 
culosis. Pneumothorax, phrenic paralysis, and pneumo- 
peritoneum are the usual methods. Thoracoplasty is 
usually not suitable. Pneumolysis may be necessary if 
adhesions are present. Case reports are included. 

Haro.p O. Peterson, M.D. 


Silicosis and the Swiss Accident Insurance Laws. 
F. Lang. Schweiz. med. Wehnschr. 73: 65-70, Jan. 
16, 1943. 

The Swiss Accident Insurance Association has con- 
cerned itself with lung disease in metal works and tex- 
tile plants since 1930. In May 1932 the silicotics, not 
Previously considered compensable, were voluntarily 
covered as a social risk by the Association. This led 
to an intensive study of silicosis by physicians, and 
im consequence of their writings silica was added to 
the poison list in 1938. Correlation could be worked 
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out between the degree of exposure, its duration in 
years, and the incidence and severity of the disease. 
In stone dressers, exposed to high concentrations of 
silica dust, silicosis developed in about five years 
(average); sandstone workers, whose exposure to silica 
was slighter, required twenty to forty-three years of ex- 
posure; workers inhaling no silica, but in dusty oc- 
cupations, such as woodworkers, casting makers, and 
foundrymen did not have the disease. 

A source of misunderstanding is the necessity for 
proving that the silica is the cause of the disability com- 
plained of, as other conditions complicating silicosis may 
lead to severe symptoms. Tuberculosis is such a con- 
dition; it may precede or follow the onset of the silico- 
sis. Severe alcoholism, myocardial injuries, bronchiec- 
tasis, residua from previous pleurisy, severe aortic 
sclerosis, syphilis, tumors, and blood diseases also enter 
into this category. Embolic tuberculosis occurs in about 
70 per cent of cases of severe silicosis. Direct com- 
plications of silicosis include bronchopneumonia, pul- 
monary gangrene, pneumothorax, secondary cor pul- 
monale, and perforation of a traction diverticulum in the 
esophagus. 

In determining disability, the responsibility is placed 
on the doctor even in minimal cases, a fortunate fact, 
since it is well known that the symptoms do not closely 
parallel the degree of roentgen change. 

The financial consequences of silicosis make its early 
changes of great importance, especially with a view to 
employing prophylactic measures. The severity of the 
disease may be judged by the fact that of the silicotics 
seen from 1932 to 1940, over a third are dead, a third 
are on compensation, and less than a third are fit for 
work. 

Prophylaxis is of two types, medical and technical. 
The former consists of periodic examinations, especially 
an entrance examination. The latter involves correc- 
tion of dust exposure, either by employment of non- 
silicious materials, by prevention of dust formation, 
or by protecting the respiratory organs of the workers. 

Lewis G. Jacoss, M.D. 


Moel and H. K. 
177-184, February 


Oil Aspiration Pneumonia. M. 


Taylor. Am. J. Roentgenol. 49: 
1943. 

The literature on the subject of oil aspiration pneu- 
monia is reviewed and the authors report their experi- 
ences with this condition, based on 20 cases diagnosed 
clinically within a period of seven months. Examina- 
tion of autopsy records revealed 13 other cases in 300 
consecutive autopsies in a period of eighteen months. 
The severity of the reaction depends upon the type of 
oil used. Vegetable oils as a group are the least irritat- 
ing, while animal oils are the most toxic, and of these, 
cod-liver oil produces the severest reaction. Unlike 
animal and vegetable oils, liquid petrolatum is clinically 
inert and acts purely as a foreign body in the pulmonary 
parenchyma. 

The fundamental pulmonary lesion in oil aspiration 
pneumonia is a low-grade interstitial proliferative type 
of inflammation with a foreign-body reaction. The 
conditions favoring the development of oil pneumonia 
are chiefly those which interfere with the normal swal- 
lowing act. In all cases in the authors’ series an ac- 
companying disease contributing to the development 
of the oil pneumonia was present. Patients could be 
divided into three groups—neurological, cerebrovascular 
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and arthritic. In all of these cases the oil was adminis 
tered orally and the most common agent was liquid 
petrolatum given for constipation. In 6 cases no his- 
tory could be obtained of administration of any specific 
oils, and one of these was proved on autopsy. The daily 
consumption of considerable quantities of milk may 
have been a factor in some of these cases. 

The roentgen findings depend upon the quantity of 
oil in the lung. Patients having only a mild involve- 
ment show an increase of the size and density of the 
lung markings and hilar shadows. Scattered small 
areas of increased density may be present about the 
hila. In the severe cases the perihilar shadows spread 
out toward the periphery of the lungs, usually leaving 
a narrow clear zone adjacent to the axillary chest wall. 
Characteristically there is little change in the appear- 
ance of the lung fields on serial roentgenograms over a 
considerable interval of time. This, together with the 
history of oil administration and difficulty in swallow- 
ing, should establish the diagnosis. 

L. W. Paut, M.D. 


Roentgenological Signs of Adhesive Pleuritis. J. L. 
Wilson. Yale J. Biol. & Med. 15: 489-493, January 1943. 

The effectiveness of therapeutic pneumothorax 
depends upon the presence of a free pleural space over 
the lesions to be treated. In from 20 to 25 per cent 
of cases of pulmonary tuberculosis the pleural space 
is found to be obliterated at the time such treat- 
ment is first attempted. In another 35 per cent of 
cases adhesions over the involved lobe prevent an ef 
fective collapse unless they can be severed. It is 
desirable to be able to determine whether therapeutic 
pneumothorax can be successfully instituted when the 
case is under study as to the form of treatment best 
fitted to control an active pulmonary tuberculosis. 
Patients exhibiting no evidence of pleuritis by history, 
physical examination, or roentgenograms may be 
found on actual trial to have an obliterated pleural 
space. 

Under clinical evidence of adhesions the author places 
considerable emphasis on the history. Prior pleurisy 
on the side in question, particularly if the attacks have 
been repeated, may have resulted in general adhesions. 
Pleurisy with effusion or an empyema almost invariably 
leads to an obliteration of the pleural space, and yet one 
may occasionally be surprised to find a free pleural 
space even in cases with the scar of an old thoracotomy 
for the drainage of an empyema. The re-expansion 
of the lung following a pneumothorax usually leaves 
the pleural cavity free of adhesions unless the pleura 
was inflamed or thickened at the time of re-expansion 

Physical signs are notably unreliable in the diagnosis 
of adherent or thickened pleura. The limited descent 
of the lower pulmonary margin on deep inspiration is 
perhaps the best physical sign. When other signs do 
not indicate pulmonary disease in the lower lobe, 
elevation and limited excursion of the base of one lung 
as compared with the other are most probably due to 
pleural adhesions at the base. 

Barjon came to the conclusion that the only valuable 
roentgenological evidence of pleural adhesions is the 
obliteration of the costophrenic angle. He found that 
14 of 15 patients with complete or partial obliteration 
of this angle had no free pleural space. The single 
exception had a pulmonary infiltration of the lung 
margin simulating a pleural thickening. Out of 25 


cases without this evidence of adhesions, 10 had 
generalized pleural adhesions, an unusually high 
proportion. 

The author points out an additional roentgenographic 
finding which, if present, is of considerable help. 
Position and shape of the horizontal fissure shadow 
between the upper and middle lobes of the right lung 
may furnish valuable information as to the presence 
or absence of adhesions. Such a shadow is visible in 
over half the roentgenograms of normal chests, and in 
the roentgenograms of 75 to 80 per cent of patients 
with lesions in the right upper lobe. Normally travers- 
ing the third anterior interspace horizontally, this 
linear shadow is shifted upward by tuberculosis in- 
volving the right upper lobe and downward by processes 
in the middle lobe. If the visceral pleura is free to 
move on the parietal pleura, the plane of the fissure is 
tilted on the fulcrum of the hilum, and it is seen as a 
straight, oblique line on the roentgenogram. If the 
pleura is adherent at the level of the fissure, its outer 
end is fixed. with the result that its central portion 
becomes domed upward, or rarely downward, and is 
projected on the film as a curved linear shadow 

ANDREW H. Dowpy, M.D 


Mediastinal Pleurisy in Infants. R. A. Harvey. 
Am. J. Roentgenol. 49: 145-158, February 1943 

Pleurisy may occur in the anterior superior medi- 
astinal area and produce shadows similar to but not 
identical with those due to enlargement of the thymus 
gland. Original observations on this condition have 
been reported in foreign journals but it has received 
little attention in this country. The various forms of 
mediastinal pleurisy with and without effusion are 
illustrated diagrammatically. It may result from 
pathological changes within the lungs, within the 
mediastinum, within the lungs and mediastinum simul- 
taneously, or from primary processes in the neck or 
abdomen with extension to the mediastinal area. 
Usually these cases are pneumonic in origin, frequently 
showing recurrences of pneumonic infection; some 
cases are better designated as pleural pneumonia 

The author reports 8 cases. In 7 the abnormal 
shadow was thought to be due to thymic enlargement, 
but a subsequent review showed many features contra- 
dicting such a diagnosis. Clinically there is no symptom 
or group of symptoms that would permit a definite 
diagnosis of mediastinal pleurisy without a roentgen- 
ogram of the chest. The course of the disease has been 
relatively benign, with but 2 deaths in the author's 
group of 8 cases. 

Roentgenologically, this form of mediastinal pleurisy, 
with or without effusion, is characterized by or as- 
sociated with the following features: (1) There is a 
sharp lateral margin. (2) The density ends in an 
inferior angle of less than 90° and in relation with or 
near the interlobar fissure. (3) Usually the condition 
is unilateral, and more often present on the right than 
on the left side. (4) Frequent inflammatory changes 
are demonstrable in the adjacent lung parenchyma. 
(5) There is an increase in the width and density of 
the interlobar fissure shadow. (6) The greatest den- 
sity is inferior in the lateral projection. (7) The den- 
sity may be anywhere between the anterior and pos- 
terior boundaries of the pleural space in the lateral 
projection. (8) No tracheal deviation or distortion 
is seen in the lateral projections. (9) Minimal changes 
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occur in size and contour of the density during quiet 
or labored respiration. (10) No significant reduction 
in size is obtained after small doses of roentgen therapy. 
Significant thymus gland enlargement, on the other 
hand, is characterized by a larger shadow, which over- 
laps part of the heart shadow, rounded corners, con- 
siderable change in contour with respiration and 
crying, bilateral shadow formation, and variable degrees 
of tracheal and esophageal deviation in one or both 


planes; the density is always anterior and superior 


in the lateral projection, and the shadow decreases 
in size after small doses of roentgen therapy. 

Although the differential diagnosis is mainly between 
pleurisy and thymus gland enlargement, there are 


many other conditions which may be confusing 
Among these are partial atelectasis of the lung, pneu- 
monic infiltration, enlarged hilum nodes, and various 
tumors and inflammatory lesions involving the other 
mediastinal structures 

The article is well illustrated 
reproductions of roent genograms 


L.W 


with diagrams and 


PauL, M.D 


Pneumomediastinum and Subcutaneous Emphy- 
sema Following Thoracocervical Trauma. Recovery 
Following Conservative Treatment. B. Friedman and 
S. D. King. California & West. Med. 58: 66-69, Feb- 
ruary 1943 

Pneumomediastinum is a rare condition. It usually 
follows trauma to the chest and anterior neck, resulting 
in arupture of some portion of the respiratory tree. It 
may be associated with a tension pneumothorax 
When the condition is due to trauma there is a com- 
munication between the trachea or bronchial tree and 
the mediastinum. Air is sucked into the mediastinum 
by movement of the thorax. Sequelae of pneumo- 
mediastinum are compression of the circulatory and 
respiratory systems 

The authors report a case in a 23-year-old white 
male following an automobile accident. On the first 
day the physicians felt that they were dealing with an 
aspiration pneumonitis. Sulfathiazole therapy was 
instituted. Follow-up chest films revealed a cervical 
subcutaneous emphysema and air in the mediastinal 
region. No pneumothorax or fractured ribs were 
observed. The emphysema gradually resolved. The 
authors are of the opinion that surgical intervention 
was not necessary due to the immediate institution of 
oxygen therapy. Oxygen facilitated the rapid absorp- 
tion of nitrogen from the air in the mediastinum, thus 
reducing the emphysema and pressure on the blood 
They also believe that the sulfathiazole 
lessened the danger of mediastinitis. 

Maurice D. Sacus, Capt., M.C. 


vessels 


Primary Neurogenic Tumors of the Mediastinum. 
V. D. Schaffner, Ralph P. Smith, and H. E. Taylor. 
J. Thoracic Surg. 12: 247-258, February 1943. 

The authors present 3 case reports of neurogenic 
tumors in the mediastinum removed surgically. The 
first patient was a male, aged 35, with pain in the right 
arm and hand, absence of perspiration on the right 
side of the face, arm and hand, and dryness and crack- 
ing of the skin of the right hand. There was a Horner's 
syndrome, also. A chest roentgenogram showed a 
tumor in the apex of the chest on the right side. The 
ribs were not involved. The tumor was easily and 
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completely removed and proved to be a neurofibroma 
The patient was relieved of all pain but the Horner’s 
syndrome persisted. 

The second patient was a male, aged 19, with no 
symptoms. A routine chest film showed a large, 
sharply defined tumor filling the right apex. This was 
successfully and completely removed and proved to be 
a ganglioneuroma. 

The third patient was a female, aged 35, who had 
pain in the right chest for eighteen months. A chest 
film revealed a well defined mass in the right lung at 
the level of the hilus. No lateral film is shown. The 
tumor was removed from the posterior part of the chest 
and microscopically was a ganglioneuroma immaturum 

Tumors of the mediastinum present no characteristic 
clinical picture. The diagnosis is made by roentgeno 
logic and thoracoscopic examination The latter is 
quite typical, since the neurogenic tumors are covered 
by normal glistening pleura. A classification of these 
tumors is presented. HAROLD O. Peterson, M.D. 


THE DIGESTIVE TRACT 


Obstruction of the Oesophagus in Infants and Child- 
ren, with Report of Six Cases. P. L. Hipsley. Aus- 
tralian & New Zealand J. Surg. 12: 131-142, October 
1942. 

The author calls attention to the incomplete ob 
structions of the esophagus and suggests that they differ 
from the more familiar complete atresias merely in 
degree, being, like the latter, due to a developmental 
defect. 

The symptoms vary with the degree of obstruction, 
the chief feature being the regurgitation of food mixed 
with mucus. As the obstruction is incomplete, how- 
ever, some food may pass into the stomach, and the 
child may even gain weight and, with careful feeding, 
cease to regurgitate for considerable periods. With a 
change from liquid to solid food, symptoms may return. 
The author warns of the danger in attempting to in- 
vestigate such cases by the administration of a barium 
or bolus meal, as the barium may completely block 
the narrowed esophagus. The condition may also 
be aggravated by the injudicious passage of bougies, 
with resultant inflammation, ulceration, and spasm 
of the stenosed segment of esophagus. The condition 
should be investigated by esophagoscopy. If a dia- 
phragm or web is present, this should be divided and 
the esophagus dilated, but when there is a severe degree 
of stenosis due to congenital narrowing, attempts at 
dilatation are not always advisable. In time the 
narrowed segment may enlarge and reach a size where 
solid food can be taken. In severe cases it may be 
necessary to perform a temporary gastrostomy. This 
was done in 3 of the 6 cases recorded by the author.” In 
5 of his patients the obstruction was in the mid- 
esophagus. A frequent site is at about the level of the 
seventh thoracic vertebra. 


A. K. Wilson, R. B. Grinnan, and 
South. M. J. 35: 881-887, October 


Regional [leitis. 
H. G. Ashburn. 
1942. 

Two cases of regional ileitis are fully presented in 
this paper with a rather complete discussion of the es- 
sential pathology, symptomatology, roentgen findings, 
and treatment. An historical survey of the subject is 
included and a comprehensive bibliography is appended 
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Illustrations of a pathological specimen and an excellent 
roentgenogram are reproduced. 

Symptoms and signs of special importance are diar- 
rhea, a tender abdominal mass, evidence of incomplete 
obstruction following abdominal pain, secondary 
anemia, and loss of weight with anorexia. It is felt 
that, except in acute cases, surgery—extirpation and 
ileocolostomy—is the treatment of choice. It is 
interesting to note that anemia and blood in the stools 
are infrequent findings. 

The roentgenological examination must include the 
entire small and large bowel. Skip areas, string signs, 
ulceration, and rigidity of the intestinal wall are di- 
agnostic findings. Painstaking serial studies with 
compression technic, particularly about the cecum, 
are essential. Max Mass, M.D. 


DIAPHRAGMATIC HERNIA 


Roentgenologic Considerations in the Diagnosis and 
Treatment of Diaphragmatic Hernia. S. W. Harring- 
ton. Am. J. Roentgenol. 49: 185-195, February 1943. 

The clinical recognition of diaphragmatic hernia on 
the basis of subjective symptoms alone is often difficult, 
and the diagnosis depends primarily on roentgenologic 
examination. Additionally, all patients should have 
thorough esophagoscopic examination before surgical 
intervention. 

The author discusses the classification of diaphrag- 
matic hernia and analyzes the incidence of the various 
types according to his experience in the operative treat- 
ment of 295 cases. In this series the most common 
types were esophageal hiatus hernia, pleuroperitoneal 
hiatus hernia, hernia attributable to congenital ab- 
sence of the posterior portion of the diaphragm, sub- 
costosternal hernia, and traumatic hernias caused by 
direct or indirect injury and those due to inflammatory 
necrosis. These various types of hernia are dis- 
cussed in some detail. 

Esophageal hiatus hernia is the most common form 
found among adults and is of two types_ In the first 
type, the esophagus is of normal length and its lower 
end is not elevated above the diaphragm but a portion 
of the stomach has herniated into the posterior medi- 
astinum beside the esophagus. This is often designated 
as paraesophageal hiatus hernia. In the second type, 
the esophagus is of normal length but its lower end is 
elevated above the level of the diaphragm and the 
herniated stomach is in the posterior mediastinum. 
These hernias are usually larger than those of the 
first type. Beside these two major forms, in recent 
years two additional types have been recognized, which 
may be considered pulsion types of esophageal hernia. 

A condition which is sometimes confused with a 
hiatus hernia is the congenitally short esophagus, 
which is not long enough to permit the stomach to 
reach its normal position below the diaphragm. In 
the author’s experience it has been relatively un- 
common at operation. In some of the patients who 


were thought on roentgen examination to have a con- 
genitally short esophagus, it was found at operation 
that the lesions were true hernias and amenable to 
surgical relief. 

Another condition simulating esophageal hiatus 
hernia of the pulsion type is dilatation of the lower end 
of the esophagus with relaxation of the cardia of the 
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stomach. In order to establish a definite diagnosis 
it is usually necessary to examine the esophagus with 
an esophagoscope in addition to roentgenologic pro- 
cedures. 

Congenital diaphragmatic hernias are of two prin- 
cipal types. The first is the pleuroperitoneal hiatus 
type of hernia, due to a lack of fusion of the 
pleuroperitoneal membrane and septum transversum, 
which results in an opening through the diaphragm. 
This opening is usually situated in the costal angle 
posteriorly at the junction of the middle and posterior 
thirds of the diaphragm. The abdominal viscera 
which usually are involved in the hernia are the cecum, 
appendix, ascending and greater portion of the trans- 
verse colon, and practically all of the small bowel. 
The stomach is usually in the abdomen but may be 
greatly dilated. In the second type of hernia, asso- 
ciated with congenital absence of the posterior portion 
of the diaphragm, the same abdominal viscera are 
involved as in the pleuroperitoneal hiatus type, but 
there is a much larger deficiency caused by lack of 
formation of the portion of the diaphragm resulting 
from the pleuroperitoneal membrane and possibly the 
wolffian body. These congenital hernias do not have 
a hernial sac and the abdominal viscera are in direct 
contact with the thoracic cavity. They produce 
marked or complete collapse of the left lung and often 
a decided shift of the mediastinum to the right. 

In the subcostosternal form of hernia, the defect in 
the diaphragm is anterior, at the attachment of the 
diaphragm to the thoracic wall. The hernia opening 
is usually unilateral and a little to the right of the 
mid-line beneath the lower part of the sternum and 
right costal cartilages. The viscera usually involved 
in the hernia are the omentum and the omentum and 
colon, which are enclosed in a sac of peritoneum. When 
the colon is involved in the hernia the roentgenologic 
diagnosis is readily established, but when only the 
omentum is present the diagnosis is difficult and may 
be impossible to establish definitely. The herniated 
mass may produce an area of increased density at the 
cardiophrenic angle anteriorly, which may be mis- 
takenly attributed to an intrathoracic tumor. In some 
instances the diagnosis is suggested by roentgenologic 
examination of the colon, which is drawn upward to- 
ward the abdominal side of the opening, but this does 
not always occur and the colon may be in normal 
position in the abdomen. 

Traumatic diaphragmatic hernias may result from 
direct or indirect injury to the diaphragm. They may 
occur on either the right or the left side but are more 
common on the left. Any of the abdominal organs 
except those in the pelvis may be involved in the hernia. 
It is usually difficult to determine the situation of the 
laceration in the diaphragm or the function of the 
diaphragm by roentgenologic examination because 
of the presence of the mass of herniated viscera, which 
obscures the diaphragmatic muscle. Inflammatory 
necrosis of the diaphragm may result from rupture of 
a subphrenic abscess through the left half of the 
diaphragm and lead to a form of traumatic hernia. 
This is one of the rarest types of diaphragmatic hernia. 
The acute condition responsible for it may have 
preceded the diagnosis by months or years. These 
hernias usually occur in the dome of the diaphragm 
and do not involve the hiatus. They do not have a 


hernial sac. 
L. W. Paut, M.D. 
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THE SKELETAL SYSTEM 


Herniated Intervertebral Disk; Study of the Iodized 
Oil Column; Procaine Test in Differential Diagnosis 
from Reflected Sciatic Pain. O. R. Hyndman, A. 
Steindler, and J. Wolkin. J. A. M. A. 121: 390-401, 
Feb. 6, 1943. 

While the incidence of herniated disks in “‘sciatic 
cases” appears to be increasing, there is nevertheless 
a group of cases in which the back pain and sciatic 
radiation are related to soft tissue or myofascial injury. 
Herniated disk provokes a syndrome of spinal nerve 
root compression, and the radiating pain is referred 
pain associated with the signs and symptoms that 
attend direct root involvement. The myofascial 
syndrome, on the other hand, is associated with or 
provokes a strictly reflex sciatic radiation, which makes 
differentiation possible. 

Root Compression with Radiating Pain: The authors 
report the results of their experience with 63 lami- 
nectomies with reference chiefly to a method of dif- 
ferential diagnosis and to the interpretation of the 
iodized oil column. There were 50 cases of proved 
herniated disk, 38 in males and 12 in females. The 
greatest number occurred in the fourth and fifth 
decades. In 92 per cent the herniated disk was below 
the fourth or fifth lumbar vertebra; in 1 case it was 
below the seventh cervical, in 1 case below the ninth 
dorsal, and in 2 cases below the third lumbar. In the 
low-back cases onset of pain was sudden and in 36 
of 46 cases was related to a definite injury. Pain 
radiating down a lower extremity usually had its onset 
sometime after the low back pain had begun, the 
interval varying from weeks to years. All 46 patients 
described pain radiating down the posterior aspect 
of the thigh and at least to and involving the lower 
leg—usually the lateral aspect or calf; in 72 per 
cent the pain radiated to the foot. Some form of 
paresthesia was present in 85 per cent. This is a 
dependable symptom. Coughing and sneezing exag- 
gerated the pain in the back and down the leg in 85 
per cent of the cases. 

Kernig’s sign or the straight leg raising test was 
Positive in all patients. Hypesthesia was found in 
only a few. The Achilles tendon reflex was lost in 37 
per cent. 

When iodized oil is required for diagnosis, not less 
than 5 c.c. should be injected at the second lumbar 
interspace. An intact segment of iodized oil column 
should fill out the subarachnoid space in the cul-de- 
sac. The anteroposterior view is the important one; 
lateral or oblique views are of little help. The iodized 
oil column is characterized by pairs of axillary pouches 
which mark the points at which nerves leave the dural 
canal. Actually the pouch is a little intradural 
arachnoid sac formed of the arachnoid as the latter 
is drawn by the nerve root to its point of emergence 
from the dural canal. The axillary pouch is the land- 
mark for herniated disk. In all the authors’ cases, 
if the disk caused a notch in the lipiodol column, the 
notch included the axillary pouch. More often than 
not iodized oil will extend down the root sheaths for a 
distance of 1 or 2 cm. The visualization of the root 
Sheaths is important, since a disk herniation is often 
so small and so laterally placed that it does not en- 
croach on the dural cul-de-sac sufficiently to cause a 
defect in the oil column. A waist-like fusiform con- 
striction between two pairs of axillary pouches has 


305 


no pathological significance. The authors stress the 
mild defect, in which there is a slight filling defect at 
an axillary pouch, and the root sign, in which there is 
no filling defect in the iodized oil column proper but 
there is some displacement of the root from its normal 
course or a blunt cessation of the passage of iodized 
oil down the root sheath. The latter interpretation is 
aided by the visualization of a normal root opposite 
the defective one. 

The initial event in the development of a herniated 
disk is a severe compression of the nucleus pulposus 
between the cartilaginous disk plates. The injury 
to the nucleus pulposus causes a loss of its integrity, 
followed by sequestration and desiccation. The result- 
ing material, under ordinary stresses and strains, is 
subject to gradual herniation through the annulus 
fibrosus and through the weakest place in the posterior 
longitudinal spinal ligaments, which is at their lateral 
margins. Hence the herniated disk with its attending 
root signs and symptoms is a by-product of a back 
injury and requires time to develop after the injury. 
The authors have not encountered a case in which they 
felt that a hypertrophied ligamentum flavum was an 
entity or responsible in itself for root pain. 

At operation, due to the fact that the herniated 
portion of the disk is often quite laterally situated, the 
exploration should be carried far laterally, clear to the 
intervertebral canal, so that the lesion will not be over- 
looked. It is well to retract the root in question and 
explore the disk up to the point where the nerve enters 
the intervertebral canal. 

Reflected Sciatic Pain; Differential Diagnosis by the 
Procaine Test: When sciatic pain is of reflex origin 
rather than due to mechanical pressure of herniated 


disk, the pain impulse travels from a peripheral point, 
in this case the strained soft structures of the back, 
centripetally to the spinal cord, making synaptic 
contact with other sensory units at different levels and 
with different anatomic distribution, with the result 
that pain sensation is recorded in the territory of the 


second unit. The reflex character of such a sciatic pain 
can be proved only if the reflex arc can be interrupted 
at the point of the primary local irritation, in this 
case the soft tissue lesion in the back, and if such an 
interruption immediately and absolutely abolishes the 
radiation along the sciatic nerve. In the case of 
low-back pain this is facilitated by the fact that many 
patients show so-called trigger points; that is, small 
strictly localized and distinctive areas of pain on 
pressure. 

Proof of the purely reflex character of some sciatic 
radiations associated with low-back pain is furnished 
by producing or intensifying sciatic radiation by 
simple stimulation of the circumscribed painful area 
in the back. Furthermore, infiltration with 5 to 10 
c.c. of a 1 per cent solution of procaine hydrochloride 
into this area at once abolishes the sciatic radiation. 
The reflex sciatic pain is purely neuralgic and there 
are no signs of disturbances of other sensory qualities 
—no paresthesias, anesthesias, or changes in the deep 
reflexes. There is no strict anatomic distribution of 
the radiation, such as is seen in herniated disk and the 
pain does not reach to the sole or heel of the foot. 
Trigger points most frequently encountered are the 
lumbosacral junction, the posterior superior iliac 
spine, the gluteal insertion at the outer posterior rim 
of the ilium, and the posterior border of the tensor 
fasciae. For a positive procaine test the case must 
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show a definite trigger point at the back and sciatic 


radiation. Insertion of the needle must increase the 
local pain as well as the radiation. Injection of pro- 
caine must abolish the local trigger point as well as 
the radiation, and the Kernig sign must disappear. 
The procaine test should not be accepted as proof un- 
less it is strikingly positive. 
CLARENCE E. WEAvER, M.D. 

Diagnosis of Posterior Protrusion of the Interverte- 
bral Disc. T. Horwitz. Am. J. Roentgenol. 49: 199 
213, February 1943. 

Coavrast myelography, even in experienced hands, 
has not proved to be an infallible measure for the 
diagnosis and localization of posterior protrusion of the 
intervertebral disk. The author presents his observa- 
tions on the spines of cadavers in an attempt to shed 
some light upon the problem of mistaken diagnoses. 

It was found that other lesions, which are largely 
the result of degenerative processes that involve the 
intervertebral disk, ligamentum flavum, and the ad- 
jacent bony structures, may produce defects in an 
intraspinal column of contrast medium that are char- 
acteristic of an extradural lesion. These lesions are 
often asymptomatic. Among them are the following: 

1. Posterior bulging of the entire intervertebral 
disk, without localized herniation This is a common 
finding in adult cadaver material. The entire disk, 
in these instances, invariably shows advanced de 
generative disease. 

2. Degeneration of the intervertebral disk with 
subsequent narrowing of the intervertebral space may 
be associated with a settling of the upper vertebral 
body downward and backward on the one below. This 
apparent posterior displacement of the vertebral body 
is not infrequently exaggerated by bony proliferation 
of the postero-inferior margin. 

3. Apparent forward bulging of the ligamentum 
flavum, often constricting the intervertebral foramen, 
was found in some specimens to be due to forward 
projection of the ligament, often of normal thickness, 
by marginal bony proliferation of the underlying facets 
of the apophyseal joint. 

That these lesions may be asymptomatic may be 
explained by the fact that in the lumbar region the 
vertebral canal is large and the cauda equina is dis- 
placed within a wide range before pressure effects are 
produced. 

In the interpretation of the abnormal contrast 
myelogram, a defect in outline of the contrast medium, 
to be of significance, must be constant and should be 
demonstrated on more than one view. The size of the 
defect does not predict the true size of the underlying 
lesion. The classic defect is a unilateral indentation 
which overlies, entirely or in part, the corresponding 
intervertebral space. It is best demonstrated in prone 
and prone-oblique views. Small mid-line protrusions 
may produce so minimal a central defect that they may 
be detected only by the critical study of the moving 
column of contrast medium. A large mid-line lesion 
may obstruct the column partially or completely 
A symmetrical bilateral defect can be produced by 
bilateral hypertrophy of the ligamentum flavum but 
can also be produced by the degenerative type of disk 
lesion with posterior bulging of disk material and under- 
lying hypertrophied bone, as mentioned previously. 

There are several possible causes for negative 
myelographic results in the presence of positive opera- 
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tive findings. These include normal anatomical 
variations, such as the cul-de-sac terminating at a 
higher level than normal and the poor definition of 
arachnoid outpouchings at the lower end of the neural 
canal. It is also possible for disk protrusion at the 
lumbosacral level to compress the first sacral root and 
still produce only a minimal defect or no defect at all 
in the column of opaque medium 

In other instances the myelographic findings are 
positive for a disk lesion but none is found at operation 
Some of these may be due to degenerative disk disease 
with posterior bulging of the entire disk, as is found 
frequently in cadaver spines 

The author does not agree with Dandy that negative 
explorations may be due to concealed ruptured inter 
vertebral disk in which the protrusions are so slight 
that they are disclosed at operation only after careful 
search. He does not believe such a lesion could be of 
clinical significance and is of the opinion that it repre 
sents degenerative disease rather than nucleus hernia 
tion L. W. Pau, M.D 


Development, Clinical Manifestations, and Treat- 
ment of Rheumatoid Arthritis of the Apophyseal Inter- 
vertebral Joints. A. Oppenheimer. Am. J. Roent 
genol. 49: 49-76, January 1943 

The 50 cases studied by the author represent 3.2 
per cent of all vertebral lesions observed between 1934 
and 1941 in the Department of Roentgenology of the 
American University Hospitals, Beirut, Syria 
of the patients were females. The age distribution 
shows a peak for the onset of symptoms in the second 
decade. There is a tendency for a slightly later onset 
in women. The histories and findings failed to suggest 
tangible etiologic factors in 22 instances. The cause 
of the condition in the remaining 28 cases is listed as 
gonorrhea in 10; trauma in 2; 
rheumatic fever in 9; and chronic sinus (from para 
vertebral abscess) in 4. Foci of infection in the teeth, 
tonsils, or paranasal sinuses were observed in 6 pa 
tients of the rheumatic fever group. Sundry infections, 
such as chronic malaria, recurrent cystitis, and amebi 
asis, were present in some other patients. Gonorrhea 
was considered as a factor when the infection preceded 
the onset of vertebral or articular symptoms by not more 
than four months, as well as in patients with chronic 
gonorrhea proved bacteriologically. Occupation did 
not seem to be an etiological factor 

Lesions of the apophyseal joints were demonstrable 
in all of the 50 cases; in 9 of these no other parts of the 
vertebrae showed evidence of disease. Hence involve- 
ment of the apophyseal joints is considered the essential 
lesion associated with the type of rigidity under dis 
cussion by the author (rhizomelic spondylosis). There 
are three fairly distinct stages in the development of the 
lesion 

Stage I: Early Phase. The main sign is stippled or 
diffuse rarefaction of articular processes. The facets 
have indistinct outlines. The intervening joint space 
is slightly narrowed and sometimes clouded. There 
is no ossification of ligaments. 

Stage II: Moderately Advanced Phase. The main 
sign is erosion, roughness, or scalloping of the facets, 
with definite narrowing of the joint space between 
them. Slight or incomplete ossification of the liga- 
ments may be visible. 

Stage III: Terminal Phase. The main 
ankylosis of the apophyseal joints by means of bony 


Twelve 


) 


exposure to cold in 3 


sign is 





“a 


ABSTRACTS OF CURRENT LITERATURE 


Vol. 41 


union, either complete or marginal. Ossification of 
ligaments may be absent in Stage III; if present, it 
usually is strongly marked and extensive. 

Except in very late stages of the disease, the involved 
articulations are not all affected in the same degree. 
Several stages may be present simultaneously in the 
same person, and even in the same vertebral region 
Stage III may be reached within one year; but the 
disease may also remain arrested at Stage II for over 
twenty-five years 

Rarefaction of the vertebral bodies was found in 
2% cases (52 per cent). Ligaments close to the neural 
arch and apophyseal joints were found to be ossified 
more frequently and more markedly than those of the 
Such ossification begins to appear 
It is not a 
sacro-iliac 


more ventral parts 
when the disease is moderately advanced 
constant finding. Involvement of the 
joints, ranging from blurring of the joint outlines to 
complete bony ankylosis, was present in 43 instances 
(86 per cent The diagnosis of Striimpell-Marie 
disease is supported by this finding, but its absence 
does not disprove such a diagnosis. Diminished 
respiratory expansion of the suggesting in 
volvement of the costovertebral joints, was observed 
in 31 cases (62 per cent Involvement of the vertebral 
symphyses was not demonstrable in this series of cases. 
There were three main clinical manifestations in this 
series: (1) stiffness of the back and/or neck; pain 
and/or tenderness of the back and/or neck: signs 
or symptoms of radicular neuritis. Rigidity was as 
sociated with lesions of the apophyseal joints in 100 
per cent of the cases, regardless of the severity and 
extent of these lesions. It was present in the absence 
of ossification of the ligaments. It has been shown that 
extensive ossification of vertebral ligaments need not 
interfere with normal vertebral movements. Stiffness 
of the back or neck present in Striimpell-Marie disease 
is a direct and constant result of the apophyseal joint 
lesion. Radicular neuritis was noted in about one- 
third of all Pain in the neck is a 
symptom of lesions of the cervical apophyseal joints, 
but rare in the presence of lesions of the cervical verte- 
bral symphyses. On the other hand, radicular neuritis 
is more frequently caused by lesions of the disks than 
by lesions of the apophyseal joints. This is explained 
by the fact that, in general, the amount of narrowing 
of the neural foramen that is caused by flattening of the 
corresponding disc is definitely greater than the con- 
striction caused by lesions of the apophyseal joints. 
Roentgen therapy was given to 17 patients, using the 
following factors: 135 to 150 kv., 5 ma., 0.5 mm. Cu 
plus 1 mm. Al filtration, target-skin distance 10 inches 
The rate was between 18 and 22 r per minute. In- 
dividual doses of 40 to 60 r were found to yield the 
best therapeutic results. Each portal, usually 15 X 
15 cm., received 40 to 60 r once or twice at intervals 
of three to seven days. A total dose of about 240 r 
given through four portals was usually sufficient for 
the treatment of the entire spinal column. This 
total was administered in the course of one week in 
most cases. The series was repeated when symptoms 
recurred, after intervals varying between six weeks and 
seventeen months. Patients in Stage III were relieved 
of pain and muscle spasm. The 6 patients of Stage II 
responded more dramatically. They felt free of pain 
almost at once and were able to resume work within a 
week after termination of the first series of treatments. 
In 4 cases of Stage I, the therapeutic results were even 
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better, being apparently permanent. The author feels 
that in addition to its analgesic effect, roentgen therapy 
has a favorable action upon the articular lesion itself 
At more advanced however, the anatomical 
condition can no longer be improved, although in 
creased mobility can be obtained. The lesion is rever 
sible at early stages, but irreparable when the articular 
cartilage is severely damaged. Hence the need for an 
early diagnosis. Accurate positioning of the patient 
is necessary in the roentgen examination and oblique 


stages, 


views of the spine are essential 
CLARENCE E. WEAveER, M.D. 

Pyogenic Osteomyelitis of the Thoracic Spine Pre- 
senting as Primary Pulmonary Disease. H. A. Solo 
mon and A. L. Bachman. Am. J. Roentgenol. 49: 
219-226, February 1943 

The clinical signs and symptoms of pyogenic osteo 
myelitis of the spine may often be misleading, es 
pecially during the early stages of the disease. The 
roentgenographic examination is extremely important 
for diagnosis. The changes encountered are of two 
types: those confined to the vertebrae and those re 
lated to the complications. 

Roentgen evidence of pathological change in the 
vertebrae may be entirely lacking during the initial 
weeks of the disease. One of the early and important 
signs is destruction of the disc with narrowing of the 
intervertebral space. This is followed shortly by 
changes in the trabecular structure, and later there 
appears the characteristic, dense, reactive new bone 
formation which results in increased bone density, 
exostoses, and bony bridges. There may be associated 
sequestration, destruction, wedging, and collapse due 
to the effects of the infective process. The combina 
tion of destruction with the dense new bone deposits 
and differentiate pyogenic osteomyelitis 
from vertebral tuberculosis. The severe bone atrophy 
and decalcification observed during the early phases 
of tuberculous spondylitis are almost never seen at any 


exostoses 


stage of pyogenic osteomyelitis 

The most frequent and important complications of 
osteomyelitis in the dorsal spine are paravertebral 
mediastinal abscess formation and suppurative medi- 
astinitis. These changes are characterized by widen 
ing of the mediastinum to one or both sides of the 
As the infection spreads, areas of adjacent 
Empyema may supervene, 
A case is reported in 


mid-line 
pneumonitis may appear 
presenting a typical picture 
which from the onset and through seven months of 
hospitalization the clinical findings suggested a tenta 
tive diagnosis of primary inflammatory disease of the 
lungs. The constant manifestations were pain in the 
chest, severe cough, profuse expectoration, frequent 
and severe hemoptysis, dyspnea, and The 
early roentgenographic changes were related only to 
the pulmonary lesions, which appeared to be those of 
consolidation together with probable 
bronchiectasis. Five months after the onset of illness 
evidence of mediastinitis became apparent on the 
roentgenogram. Examination of the dorsal spine at 
about this same time failed to reveal evidence of disease 
Roentgen evidence of osteomyelitis with destruction 
of the dorsal vertebrae finally became apparent seven 
months after the onset of symptoms, concomitantly 
with the superficial pointing of an abscess along the 
By this time the disease had become far ad- 
At autopsy the destruc 
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spine. 
vanced and the patient died 
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tion of the dorsal vertebrae by pyogenic osteomyelitis 
was found to be extensive. The other changes were 
essentially those of suppurative mediastinitis. 

L. W. Pau, M.D. 


Fractures of the Femur in War-Time: Review of 
Thirty-Two Cases. B. T. Keon-Cohen. Australian & 
New Zealand J. Surg. 12: 162-190, January 1943. 

The author makes a distinction between the ordinary 
fractures of the femur, which he calls the “civilian 
type,” and those of a more complicated nature, usually 
secondary to gunshot injury, which are often com- 
pound and comminuted. 

The most satisfactory method of treatment was 
skeletal traction. A Steinman pin, usually inserted 
through the crest of the tibia, proved to be the most 
satisfactory method; Kirschner wires were unsatis- 
factory because they did not stand up against the strain 
of traction. The author does not feel that a plastic 
spica is usually of benefit. In the case of the com- 
pound wounds, débridement and removal of foreign 
fragments are of prime importance. Local application 
of sulfonamides was not done in the series recorded, 
but sulfapyridine was given by mouth. A not in- 
frequent complication of the infected wounds was 
the océurrence of gravitational abscesses, burrowing 
in the fascial planes. 

The fundamental principles in handling these cases 
are: 

(a) Reduction of the fracture and prevention of 
redisplacement under x-ray control. 

(b) Immobilization, complete and without interrup- 
tion, until there is evidence of sound bony union. 

(c) The active exercise of joints and limbs which 
need not be immobilized. 

Spica casts were used, once early union was estab- 
lished, in order to allow for transportation from the 
area of combat in the Middle East to the Australian 
homeland. 

There were three deaths in the series of 32 cases 
reviewed: one secondary to a complicating pneumonia 
and empyema; one following amputation in a patient 
who had an infected compound fracture of the femur, 
tibia, and fibula; one from associated internal injuries 
and other fractures. 

The author is high in his praise of the Thomas splint 
in the transportation of patients with leg fractures in the 
field. Healso stresses the importance of teamwork and 
co-operation between the radiologist and orthopedic 
surgeon both in following the course of these patients 
and in the initial study and localization of foreign 
bodies. Son Poivack, Caprt., M.C. 


Treatment of Fractures of the Olecranon by Longi- 
tudinal Screw or Nail Fixation. W. R. MacAusland. 
Ann. Surg. 116: 293-296, August 1942. 

Successful treatment of fractures of the olecranon 
depends upon accurate reduction and anatomic reposi- 
tion of the fragments with sufficient fixation to permit 
immobilization of the elbow at a right angle. In ful- 
filling these requirements the use of a screw or nail 
for fixation is definitely advantageous, and these are 
to be preferred to absorbable materials. In trans- 
verse or oblique fractures it is posssble to obtain exact 
apposition of the fragments and firm fixation. In com- 
minuted fractures the main fragments can first be 
aligned with the shaft and the smaller fragments fall 
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into position easily. After fixation of the fragments, 
the forearm can be flexed toa right angle without danger 
of subsequent separation. The convalescence period 
is greatly shortened and motion may be started in from 
four to five days after reduction. 

The author describes the operative technic of open 
reduction and fixation, after which the elbow is im. 
mobilized at a right angle by a plaster shell or a tight 
bandage. Finger exercises are started on the second 
day and by the fifth day gentle motion of the elbow 
in flexion and extension. The screw or nail may be 
removed in six months. Paut C. BriepE, M.D 


So-Called Dislocation of the Lower End of the Ulna. 
H. Milch. Ann. Surg. 116: 282-292, August 1942. 

Dislocation of the lower end of the ulna has been 
described as occurring after Colles’ fracture, in Mad- 
elung’s disease, in arthritis of the inferior radio-ulnar 
joint, as well as in a number of dissimilar affections, 
In general, the whole group is characterized by weak- 
ness of the wrist, a clicking sensation on rotation of 
the forearm, pain and tenderness upon pressure, and an 
abnormal prominence of the ulnar head. 

In these so-called ‘‘dislocations of the lower end of 
the ulna,’”’ the author points out that it is not the ulna 
which is dislocated in relation to the radiocarpal mass, 
but rather the radio-carpal mass which becomes dis- 
located in respect to the stationary ulnar head. Dis- 
location of the lower end of the ulna can occur only as 
the result of a fracture of the shaft, because of the con- 
tinuity of the shaft and the inclusion of the upper end 
in the elbow joint. In view of this, the author suggests 
the term ‘“‘derangements of the wrist,” to describe the 
group characterized by weakness of the wrist and promi- 
nence of the ulnar head. 

Prominence of the lower end of the ulna may be 
caused by (1) injury to the ulna collateral ligament or 
rupture of the radio-ulnar ligaments; (2) injury to 
the triangular fibrocartilage; (3) axial deviation of 
either of the forearm bones; (4) disproportion in the 
length of the radius and ulna; (5) disease of the ulnar 
head. 

The underlying pathology is the guiding factor in 
correction. In most cases the deformity can be cor- 
rected and normal function restored to the hand and 
wrist by repair and reconstruction of the ligamentous 
structures. Only in specific instances is it mecessary 
to resect the ulnar head, when there is disproportion 
in the length of the radius and ulna. In cases of axial 
malalignment simple linear osteotomy in the involved 
bone is sufficient. 

Five cases are reviewed which illustrate well the 
different types as well as the proper treatment of 
each. In all cases the deformity was successfully 
corrected and function restored. 

Pau. C. Briepe, M.D. 


Aberrant Thyroid Tumor of the Vertebrae with Com- 
pression of the Spinal Cord: Recovery after Operation 
and High-Voltage Therapy. P. G. Denker and R. L. 
Osborne. Arch. Neurol. & Psychiat. 49: 277-281, 
February 1943. 

A case of an extradural spinal tumor composed of 
normal thyroid tissue involving the thoracic spine 1s 
reported. Microscopic examination of the tissue re- 
moved at laminectomy revealed apparently normal 
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thyroid tissue with no histologic evidence of ma- 
lignancy. The thyroid gland was normal clinically 
and remained so during the ten years the patient was 
under observation. Twenty months after the lami- 
nectomy a second operation was performed for recurrence 
of signs and symptoms of cord compression, high- 
voltage roentgen therapy having failed to achieve im- 


provement. The tumor was incompletely removed and 


roentgen therapy was given during the next six months. 
The tissue removed at the second operation again 
exhibited the characteristics of normal thyroid his- 
tology. For the next eight years the patient was 
asymptomatic and the neurological status remained 


normal. ae 
The authors believe this is a case of a spinal tumor 


originating from aberrant thyroid tissue rather than a 
so-called benign thyroid metastasis. Since the second 
operative removal was incomplete, it is believed that 
the radiation treatment was a contributing factor in 
achieving the final clinical cure. [No details of the 
roentgen therapy employed are given beyond the 
mere designation “high-voltage roentgen therapy.”’| 
DEPARTMENT OF ROENTGENOLOGY 
UNIVERSITY OF MICHIGAN (I. L.) 


Tumoral Calcinosis. A. Inclan. J. A. M. A. 121: 
490-495, Feb. 13, 1943. 

Three cases of calcareous granuloma or tumoral 
calcinosis are reported. All occurred in Negroes. All 
three were characterized by rapid and gigantic growth 
which apparently arose from a bursa and subsequently 
invaded the surrounding muscle. The author believes 
these cases cannot be grouped under any of the con- 
ventional types of abnormal calcification, such as 
myositis ossificans, metastatic calcinosis, calcinosis 
universalis, or calcinosis circumscripta. In all his 
patients there were tumor, progressive calcification, 
spread of the growth beyond the muscular and bursal 
structures, and anatomic distribution to regions in 
which bursae and gliding cellular tissues are present. 
The etiology has not been determined. 

Case I was that of a girl aged eighteen years, who had 
experienced a slight injury to the gluteal region two 
years previously. Palpation revealed a large, hard 
mass of bony consistency. Roentgenograms showed 
a dense osteochondromatous shadow, superimposed 
on the shadow of the ilium. Operation showed that 
all three gluteal muscles and their bursae were involved. 
The tumor was composed of numerous cells or cavities 
which were filled with a white, milky, dense liquid 
somewhat like magnesia magma. In other portions 
of the tumor the muscle was infiltrated and apparently 
affected by a more advanced calcifying process. The 
blood supply was meager. Tuberculosis was ruled 
out. Various bacteriologic studies of the liquid found 
within the tumor proved it to be sterile; chemical 
studies showed the presence of calcium carbonate. 
The blood calcium was 11.4 mg., phosphorus 4.7 mg. 
Microscopic examination showed no evidence of neo- 
Plasm. There was no evidence of parasites. The 
Patient received high-voltage roentgen therapy fol- 
lowing operation. No new calcified tumors have 
appeared. 

The second patient was a Negro youth who had a 
gluteal and a sacral tumor similar to the one described 
in Case I. In Case III there was a similar tumor of 
the right elbow, involving the epicondylar and epi- 
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trochlear muscles. In this patient a similar tumor de- 
veloped in the left elbow eight months after operation 
on the right elbow. CLARENCE E. WEAVER, M.D. 


Observations of the Development of Pelvic Conforma- 
tion. D.G. Morton. Am. J. Obst. & Gynec. 44: 799- 
816, November 1942. 

This study is concerned mainly with the evolution 
of the shape of the female pelvic inlet and the develop- 
ment of sexual differences in bony pelves. It is based 
on direct examination of 27 fetal pelves and the roent- 
genometric study of 143 children from three to seven- 
teen years of age, of both sexes. The author sums up 
his observations as follows: 

“The shape of the inlet was found to be broader 
than long at all periods of fetal life. There were no 
significant sexual differences. In children under six 
years of age the inlet was still either broader than long 
or round in most instances. From six to eleven years 
of age the pelvic inlet was invariably longer than broad. 
In all of the children of prepuberty age the outline of 
the pelvic inlet was not smooth but showed an inward 
bowing in the acetabular regions, presumably due to the 
upward thrust of the femora. This bowing was not 
present in the fetal pelves or in the pelves of the 
children in the postpuberty age group. After puberty 
the pelvic inlet of the female pelves showed a tendency 
to flattening, so that many of them again became 
broader than long. These changes were demonstrated 
in individuals by serial studies at two- to four-year 
intervals. 

“No significant sexual differences were observed in 
the fetal period, though the number of pelves was too 
small to exclude minor variations. In the years before 
puberty a comparison of the roentgenograms of male 
and female pelves (inlet view, side view, and subpubic 
arch view) revealed only two possible differences, to wit, 
a shorter posterior segment at the pelvic inlet in the 
male and a downward angulation of the sacrum in the 
male. After puberty the well known characteristics 
of adult male and female pelves were observed. While 
it is impossible to deny categorically that differences do 
exist between the male and female before puberty, cer- 
tainly the major differences appear at this time. 

“The finding of a common type of pelvis in fetal life 
and in ¢hildren before puberty, both of which are dif- 
ferent from adult types, and distinct differentiation 
after puberty suggests that the sex hormones play a 
large role in the development of the final pelvic form, 
not only with regard to sexual differences but possibly 
also with regard to variations in pelves of the same 
sex. It cannot be denied, of course, that hereditary, 
nutritional, or possibly other as yet unknown factors 
may play a role.” 


GYNECOLOGY AND OBSTETRICS 


Classification of the Obstetric Pelvis Based on Size, 
Mensuration, and Morphology. K. B. Steele, and C. 
T. Javert. Am. J. Obst. & Gynec. 44: 783-796, No- 
vember 1942. 

The authors describe a method of classification of 
the obstetric pelvis which, they consider, combines the 
best features of Thoms’ isometric scale principle and 
Caldwell and Moloy’s stereoscopic technic. Their ap- 
proach to the problem is aimed at determination of both 
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size and pelvic form and therefore combines size, men 
suration, and morphology. They use the terminology 
of Caldwell and Moloy, recognizing the following 
pelvic types: gynecoid, android, anthropoid, and platy 
pelloid. By separate study of the anterior and posterior 
segments of the pelvis, mixed types are also recognized 
The authors studied 1,000 cases and present the meas 
urements arrived at for each classification. 

On the basis of size, mensuration and morphology 
pelves can be divided into normal and contracted 
Clinically the incidence of normal pelves is 85 per cent 
and of contracted pelves 15 per cent. With pelvi 
metric studies the proportion is found to be 70 to 30 
On this basis, the gynecoid and anthropoid varieties 
constitute 567 of 700 normal pelves, or 81 per cent, 
whereas, the platypelloid and android types account 
for 134 of 300 of the contracted group, or 44.1 per cent 
Small gynecoid pelves are also frequent. A clinico 
radiographic study of 300 pelves has also indicated that 
an unusually large percentage of contracted pelves 
were either android or platypelloid in character, show 
ing that size may be useful clinically in predicting pelvic 
morphology. 


What is the Function of Salpingography in the Diag- 
nosis and Treatment of Female Sterility? H. Scherer 
Schweiz. med. Wchnschr. 73: 147-149, Feb. 6, 1943 

Salpingography is the best diagnostic method for 
recognizing the existence of a sterility which persists 
in spite of regulated coitus and will not respond to the 
usual conservative measures. An exact diagnosis 
is and will remain the basis for the rational treatment 
of each case, however. The fact that salpingography 
at the same time operates as a therapeutic measure 
carries the implication of keeping in mind this means 
of combatting female sterility. Of S80 patients, 10 
became pregnant in the first six months after salpingog 
raphy. Lewis G. Jacorns, M.D 


GENITO-URINARY TRACT 


Technic of Pyelography. H. M. Young. South 
M. J. 35: 895-902, October 1942. 

This paper, part of a symposium on pyelographic 
technic, emphasizes the importance of great gentleness 
in injecting opaque media to avoid bringing about 
artificial spasm in the upper urinary tract. The 10 c.c 
glass hand syringe is preferred to the bulb and gravity 
methods. Back-flow phenomena, severe pain, and 
errors in diagnosis may result from forceful injection 

Max Mass, M.D 


Bladder Complications of Injuries and Diseases of 
the Pelvic Bones and Head of the Femur. B.S. Abes 
house and M. Gellman. Urol. & Cutan. Rev. 47: 8&8 
105, February 1943. 

Bladder complications following injuries and diseases 
of the pelvic girdle are unusual. They may be due to 
infection antedating the bone involvement but pre 
viously overlooked or they may be the result of in 
fection with the same organisms as the bone disease, 
occurring simultaneously or developing later following 
hematogenous transportation of the bacteria to the 
kidneys. They may be associated with fractures of 
the pelvic bones, postoperative osteomyelitis, hemato 
genous osteomyelitis, or tuberculous disease 

Bladder complications, 7.e., rupture, fistula, stone 
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formation, infection, eic., are more frequently as. 
sociated with fractures of the pelvic bones than with 
any other lesion of the pelvic girdle. Rupture of the 
bladder may be intra- or extraperitoneal, depending on 
the extent and direction of the crushing injury as wel] 
as the degree of bladder distention. If the bladder is 
distended, the rupture will usually be intraperitoneal 

The chief bladder complications associated with 
osteomyelitis of the pelvic bones include cystitis, 
sponianeous rupture of para-osseous abscess into the 
bladder, and perforation of the bladder by sequestrum 
or involucrum. A comprehensive review of the 
literature revealed 24 cases of osteovesical fistulae 
associated with osteomyelitis of the pelvis. Twenty 
of the patients were male and 4 female; the age range 
was from 10 to 46 years, the average being 25 years 
The most frequent sites of the primary disease were 
the hip joint, head of the femur, and the pubis 

The authors review the symptoms and diagnosis 
of bladder changes associated with bone trauma and 
infections. They recommend preliminary plain films 
of the abdomen and pelvis, followed by contrast cysto- 
grams. Oblique and lateral views, as well as an 
anteroposterior view, are taken in order to demon 
strate a possible fistulous tract. The bladder may 
lose its normal configuration or be displaced by an 
involucrum or para-osseous abscess in the perivesical 
tissue. Pyelographic studies and injection of the 
fistulous tract with a contrast substance are also of 
diagnostic assistance 

Prompt surgical therapy is the method of choice in 
osteomyelitis of the pelvis in order to prevent urinary 
complications. Four cases are reported 

Maurice D. Sacus, Caprt., M.C. 


Calculus Prostatitis. J. S. Ritter and L. A. Shifrin 
Urol. & Cutan. Rev. 47: 76-79, February 1943 

Prostatic calculi occur as early as the third decade 
and increase in incidence with advancing age. They are 
composed of calcium phosphate, oxalates, and urates, 
formed around a core of proteins, albuminoids, nucleic 
acids, and epithelial cells. Most of the stones are 
found in the posterior and lateral lobes of the prostate, 
which, incidentally, are the regions where the corpora 
amylacea are most abundant. Corpora amylacea 
under certain conditions may act as foreign bodies and 
set up a foreizn-body inflammation which causes the 
production of calculi. Calculi vary in size from a small 
poppyseed to 1 cm. in diameter. The stones are dark 
brown and may be facetted. Submucosal calculi 
in the prostatic urethra are small, thin, and easily 
missed. They are not demonstrable by x-ray 

Symptoms of prostatic calculi vary and form no 
characteristic picture. The most prominent com- 
plaints are similar to those of a chronic prostatitis, 
chronic obstruction, or colic associated with the 
passage of a stone. All prostatic calculi, save the 
mucosal group, can be seen by x-ray. The latter may 
be seen by means of a panendoscope or felt on rectal 
examination, or may transmit a grating sensation to the 
fingers during the cystoscopic examination 

Treatment is surgical, by the transurethral, perineal, 
or suprapubic route 

Two cases are reported: one with calculi in the sem- 
inal vesicles; one with calculi in a diverticulum of the 
bulbomembranous portion of the urethra. In both 
cases the calculi were demonstrable roentgenographi- 
cally. Maurice D. Sacus, Capt,. M.C. 
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MILITARY ROENTGENOLOGY 


Responsibilities of the Army Roentgenologist. A 
de Lorimier, J. Lab. & Clin. Med. 28: 628-640, Febru 
ary 1945 

The Army roentgenologist must possess an excep 
tional degree of ingenuity, the ability to command 
men and to co-ordinate the roentgenologic service 
diplomatically with the other medical services. His 
diagnostic ability with the fluoroscope must be fault- 
less and he must be familiar with foreign body localiza- 
tion. He must have special knowledge of maxillo 
facial abnormalities and be competent in the requisi 
tioning and handling of supplies 

The roentgenologic services at a general or station 
hospital are comparable to those of a large civilian 
hospital. However, at a fixed or a motorized evacua 
tion hospital, at a surgical or convalescent hospital, 
or on a hospital transport ship, the roenigenologist 
will have to assemble, disassemble, and even revair 
hisequipment. He will find that the type of electrical 
uurrent tends to vary in different parts of the world. 
To meet this situation, a portable autotransformer 
weighing only 80 pounds has been devised It can 
handle voltage up to 260 and can change a three-phase 
‘ircuit to deliver single-phase current. 

All field equipment is portable and is packed in 
‘hests which can be carried by two to four men. The 
heaviest (the gasoline-electrical generator) weighs 
357 pounds. Each item of equipment is designed so 
that it may be useful for various purposes. An x-ray 
tent is provided, which may be used for fluoroscopy 
or film processing simply by changing the drapes. It is 
possible to set up the entire equipment within fifteen 
minutes with the help of three or four technicians 
The x-ray table unit, the x-ray machine unit, and its 
*hassis have been designed for a nine-way adaptation. 
[They may be adapted for horizontal, sitting, and 
standing fluoroscopy, horizontal roentgenography with 
the tube above the table and with focal film distances 
as great as 6 feet, vertical roentgenography at 6 feet, 


rapid fluoroscopic foreign body localization, superficial 
roentgen therapy, and, by use of a mobile arrangement 
of the x-ray machine unit, for bedside roentgenography 

A foreign body localizer, which is a type of biplane 
marker, has been devised for use on the fluoroscopic 
screen. A _ reorientating mechanism is used to re 
establish more thoroughly the relations on the operating 
table. This device contains three adjustable probe 
directors. One probe may be positioned for indicating 
the plane with respect to the spotting by the fluoro 
scope, a second indicates the plane concerned with the 
spotting as accomplished by the biplane marker, and 
the third probe may be positioned for directing the 
plane of any operative approach that the surgeon may 
select. A small depth phantom is used for the pre 
liminary checking of the accuracy of the localization 
The localization of intra-ocular foreign bodies is being 
done by the Sweet method 

In forward installations, such as the surgical hospital, 
the roentgenologist is the sole diagnostician. In the 
motorized evacuation hospital he is one of four di 
agnosticians, and may be rated as one of the most use 
ful consultants. He must not only be capable scientifi 
cally, but must be a co-ordinator 

The Army roentgenologist must develop a keen eye 
Roentgenoscopy must be emphasized over roentgen 
ography for several reasons, but particularly in the 
interest of speed. The time and care necessary to 
process film cannot be allowed under the 
front-line activities 

The Army roentgenologist must also be acquainted 
with the procedures necessary to procure x-ray equip 
ment and materials. He is responsible and held ac- 
countable for his equipment 

Last, but not least, he must anticipate equipment 
and property needs. He must familiarize himself 
with the supply catalogue and know what items are 
standard and non-standard. In brief, the Army 
roentgenologist must be an efficient doctor, a good 
consultant, and a co-ordinator of men and supplies 

DONALD R. Latnc, M.D, 
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RADIOTHERAPY 


MALIGNANT NEOPLASMS 


Observations on the Results of Combined Fever 
and X-Ray Therapy in the Treatment of Malignancy. 
H. S. Shoulders, E. L. Turner, and L. D. Scott. South- 
ern M. J. 35: 966-970, November 1942 

Fifty far advanced cases of cancer of various types, 
predominantly of the breast and cervix, were subjected 
to rather intense fever therapy followed immediately 
by x-ray therapy. The rationale of this treatment is 
based on work done by many investigators, notably 
Shields, Warren, Doub, ( )vergaard, and others who have 
reported favorable results. It has been frequently 
observed that in febrile states, such as erysipelas, 
malaria, typhoid, and tuberculosis, a cancer may 
undergo regression. 

A temperature of 104 to 106° F. is maintained for 
one hour, following which the patient is immediately 
given x-ray therapy. There were no fatalities directly 
traceable to the treatment. Of the patients treated 
in this manner, 78 per cent showed definite improve- 


ment, such as relief of pain, decrease in size of tumor, 
cessation of hemorrhage, and in some cases complete 
clinical relief. In 22 per cent there was no improve 
ment. X-ray therapy factors are not given 

Max Mass, M.D 


Role of Surgery and Irradiation in Cancer of the 
Breast. F. E. Adair J. A. M. A. 121: 553-559, Feb 
20, 19438 

During the past twenty-two years there have been 
admitted to the Breast Department of the Memorial 
Hospital (New York) 12,751 patients, 7,419 of whom had 
malignant lesions. These are classified as: (1) primary 
operable, 3,535 (47.6 per cent); (2) operable after 
local excision, 283 (3.8 per cent); (3) primary inoper 
able, 1,398 (18.8 per cent); (4) recurrent inoperable, 
1,639 (22.0 per cent); (5) prophylactic 539 (7.2 per 
cent); (6) sarcomas, 29 (0.4 per cent) 

Primary operable cases are those in which the cancer 
is confined to the breast and corresponding axilla 
This classification represents the early or fairly early 
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case of breast cancer. The 3,535 cases in this group 
form the basis of the present report. 

The 283 cases in the second group represent a class 
that has received poor treatment. Many physicians 
will perform a local removal of a tumor in the office or 
in the hospital when they would shudder to think of 
being called on to perform a radical mastectomy. 
These patients often come later to the surgeon, when 
the disease has entered the lymph nodes or infiltrated 
local breast tissues, and at times even with a nodule 
or two of skin involvement. There was a five-year 
salvage of only 20 per cent of this group. 

In the primary inoperable case the patient has 
neglected her disease until it has gone beyond the breast 
and corresponding axilla and has entered the supra- 
clavicular space or chest, or metastasized to some 
distant site. The five-year salvage rate in this group 
was 0.8 per cent. Of 1,639 cases in Group 4, 24 or 
1.4 per cent were salvaged by radiation therapy and 
surgery. The five-year salvage in the prophylactic 
group was 15.5 per cent. These cases had been 
operated upon elsewhere. 

There were 3,552 primary operable cases treated by 
a variety of methods; 194 cases treated by surgery 
alone were a “‘selected group” as evidenced by the 
high percentage of five-year salvage, the low per- 
centage of axillary involvement, and the older age 
level. When no axillary nodes were involved, 74.2 
per cent five-year salvage was obtained. In the cases 
in which there was axillary involvement the five-year 
salvage was 47.3 per cent. 

Preoperative irradiation followed by radical amputa- 
tion has many adherents. However, when one com- 
pares the results when patients are treated in this 
way with treatment by immediate radical mastectomy 
followed a month or six weeks later by irradiation, one 
finds that the cure rate is higher among those treated 
by the latter method. It was a great disappointment 
to find that only 35 per cent of the cancers located 
in the breast proper were sterilized by modern divided 
dose methods with x-rays or the radium pack. 
Disease in the axilla is somewhat less certain of cure 
by irradiation. The loss of time is also a disad- 
vantageous factor in preoperative irradiation. 

Of the 277 patients treated by immediate radical 
mastectomy followed by irradiation, 95 had no axillary 
involvement. Of these 73 survived, giving a 76.8 per 
cent five-year survival. Of the 177 patients having 
axillary involvement, 74 survived, giving 41.8 per cent 
five-year survival. Thus, patients who came early 
enough to have no axillary involvement have ap- 
proximately 77 per cent salvage. In those having 
axillary disease present, the added radiation is of very 
great value. This is particularly true in grade 3 and 4 
cancers. The amount of postoperative irradiation 
should be sufficient to control the residual axillary 
disease and at the same time not enough to produce 
lymphedema in the arm. This may vary from 1,800 
to 2,250 r, according to the amount of axillary in- 
volvement. 

The cure rate by irradiation only (24.2 per cent) 
compares unfavorably with that of surgery or a com- 
bination of surgery and irradiation. 

The performance of simple mastectomy with the 
addition of axillary irradiation is not favored by the 
author. External irradiation by itself is not sufficiently 
effective to be compared with the 30 to 40 per cent 
salvage by well done radical mastectomy in cases in 


which there is axillary involvement. The same can 
be said of the cases treated by local removal only of the 
cancer. Such procedures were abolished with the 
advent of the present day radical mastectomy. 

Of 1,383 patients with operable cancer carefully 
traced, 695 survived the five-year period, giving an over. 
all salvage of 51 per cent. This figure includes al] 
those given irradiation alone, for whom the salvage 
was much lower than that of treatment by the com- 
bination of surgery and irradiation. 

CLARENCE E. Weaver, M.D. 


Carcinoma of the Cervix: Clinical Evaluation of 
Radium Dosage and Supplementary Roentgen Irradia- 
tion Based on a Study of 915 Cases. H. W. Jones, 
Jr. Southern M.J. 35: 959-965, November 1942. 

A group of 915 cases of cervical carcinoma was 
studied at the Kelly Clinic in Baltimore with the idea 
that hitherto insufficient emphasis had been placed 
on the correlation of the clinical stage of the disease, 
radiation dosage, and curability. In addition, the 
patient’s general condition, the coincidence of syphilis, 
diabetes, secondary infection, anemia, etc., must be 
taken into account. 

The cases are divided into groups: 704 primary 
cases in which no previous treatment had been ad- 
ministered; 51 stump cases in which previous supra- 
cervical hysterectomy had been performed; 79 cases 
treated elsewhere; 66 recurrent or salvage cases, and 
15 prophylactic cases in which panhysterectomy had 
been done followed immediately by complete irradiation 
cycles, although all visible growth was removed. 

Radon capsules are used in all primary cases, deliver- 
ing 2,500 to 3,000 mc. at a single sitting. After about 
6 weeks all cases then receive fractionated roentgen 
therapy. If radium therapy is fractionated, approxi- 
mately double the dosage is necessary. 

Each group is tabulated in terms of five-year sur- 
vival, death due to other causes, and absolute cure 
rate. The primary group is divided into the conven- 
tional stages, I, II, III, and IV. Among the 87 
early or group I cases there were 50 five-year survivals. 
The highest absolute cure rate, 67.8 per cent, was 
obtained in those receiving 3,000 mc. hr. No x-ray 
therapy was given in this group. In 7 group I cases 
requiring over 3,500 mc. hr. only 2 survived five years. 

In group II cases of the primary class, 50 out of 124, 
or 40 per cent, have survived five years. In group III 
cases, 52 out of 240, or 22 per cent, are well after five 
years. In group IV cases seen for the first time, there 
are 11 five-year survivals, 4.3 per cent of 253 patients. 
In one table it is quite clearly shown that dosage bears 
no significant relation to prognosis. 

Of 51 stump cases, 16 were diagnosed less than two 
years after hysterectomy and only 2 of these patients 
survived five years, whereas, of 35 in whom stump 
carcinoma appeared after two years, 12 reached the 
five-year goal. Sixteen of 66 patients with recurrent 
carcinomas were well after five years. Of the prophy- 
lactic group in which panhysterectomy was performed 
and all visible cancer removed, followed by a complete 
irradiation cycle, 6 out of 15 survived the five-year 
period. In the miscellaneous group of those treated 
elsewhere, 11 of 79 survived. 

This study endeavors to convey an individualized 
concept of carcinoma of the cervix and answers many 
questions neglected in most surveys. 

Max Mass, M.D. 
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Intestinal Injuries Resulting from Irradiation Treat- 
ment of Uterine Carcinoma. A. H. Aldridge. Am. J. 
Obst. & Gynec. 44: 833 854, November 1942 

Of a series of 189 patients with uterine carcinoma 
ated by irradiation, 32 or 16.9 per cent suffered intes- 


ae With 6 ad- 


tinal injury of greater or less degree 


ditional cases which came under treatment for in- 
testinal injuries received in the course of radiation 
therapy the authors have a series of 38 cases, upon 


which they base their study. One adenocarcinoma of 
the corpus was included among the cases treated; 
there were 4 adenocarcinomas and 33 squamous-cell 
carcinomas of the cervix 

Acute proctosigmoiditis is the mildest form of in- 
testinal injury to be observed as a result of the second- 
ary effects of irradiation therapy for uterine carcinoma 
It was present in 6 of the author’s cases. The symp- 
toms are abdominal pain, diarrhea, rectal tenesmus, and 
the passage of small amounts of blood and mucus by 
rectum. Examination reveals a localized inflammatory 
process involving the anterior wall of the rectum and 
distal end of the sigmoid. The injury is not permanent 
and only palliative measures are required 

When injury is more severe, ulceration 
Ulceration without stricture was observed in 3 of the 
author’s series. There were 29 post-irradiation stric- 
tures. The intestinal symptoms were frequently those 
of partial intestinal obstruction due to a reduction of 
the bowel lumen as a result of hyperemia, edema, and 
spasm of the intestinal wall. 

Since sigmoidoscopy is frequently impossible be- 
cause of the location of the lesion or the narrowing of 
the bowel lumen, roentgen studies may be necessary 
for the diagnosis of these intestinal injuries. By this 
means the existence and location of strictures can be 
determined, the effect of palliative therapy followed, 
and indications for surgical therapy recognized. 

All of the 38 cases in this series followed radium 
therapy. In 27 cases roentgen therapy had also been 
employed. It is generally agreed that overdosage 
is responsible for injuries to the intestine in the course 
of radiotherapy for uterine carcinoma, the . primary 
injury being to the blood vessels which supply the 
injured bowel. Such overdosage may be due to faulty 
technic, or to conditions within the pelvis, as retro- 
version of the uterus, peritoneal adhesions fixing a 
loop or loops of intestine to the surface of the uterus, 
etc. 

The author lists some of the suggestions which have 
been made for prevention, with comments on some of 
these: 

“l. Procedures to prevent accidental dislodgment 
of radium applicators from the cervical canal and 
uterine cavity. 

“2. Distention of the vagina with gauze and in- 
sertion of a rectal tube during application of radium 
with the purpose of increasing the distance between 
the radium and walls of the rectum and sigmoid. 

“3. Caution in the use of irradiation for treatment 
of patients who have had pelvic infections or previous 
abdominal or pelvic operations. 

“4. Frequent changes in position of a patient 
during radium treatment with the hope of dislodging 
intestinal loops which may be in close proximity to the 
uterus. 

“3. Roentgen studies of the intestine before placing 
radium in the cervical canal or uterine cavity to deter- 
mine whether loops of intestine are fixed to the uterus 


occurs. 


or cervical stump by adhesions. Evidence produced 
by such studies is not always conclusive 
“6. Pre-irradiation exploratory laparotomy to deter 
mine whether loops of intestine are adherent in positions 
that might subject them to too much irradiation. This 
seems a radical procedure and does not eliminate the 
possibility of intestinal adhesions re-forming im 
mediately after the exploratory operation 
“7. Reduction of intensity of irradiation by: 
“‘(a) Using smaller amounts of radium and increasing 
duration of exposures 
“(b) Decreasing the size of the fields of roentgen ray 
exposures and the amounts of roentgen therapy 
per treatment.” 


Sandwich Radium Moulds Applied to Nasal Neo- 
plasms. P. D. Braddon. Australian & New Zealand 
J. Surg. 12: 149-151, October 1942 

The author presents 3 cases: the first, a recurrent 
basal-cell carcinoma of the nose; the second, a squa- 
mous-cell carcinoma of the nose; the third, a hemor- 
rhagic transitional-cell carcinoma of the nasopharynx 
In these cases treatment was by so-called sandwich 
molds, the radium being placed on either side of the 
lesion with adequate lead protection of adjacent 
normal structures. In this way the whole block of 
interposed tissue may be treated so that the dosage 
is approximately equivalent in all portions. The 
method appears to be particularly advantageous in 
the treatment of lesions of irregular surfaces, such as 
the nose. 

For the first two cases an aluminum applicator was 
constructed to fit snugly against the cheeks and over 
the nose, the eyes being protected by 3 mm. of lead and 
a rubber bandage. Radium capsules were mounted 
in the walls of the applicator on each side of the nose 
and parallel to it. In the case of nasopharyngeal 
carcinoma, a sterile applicator with lead protection 
for the nasal mucosa was placed in front of the tumor 
and held by a string drawn through the anterior nares 
while another mold was inserted surgically into the 
retropharyngeal space. Because of the difficulty of 
the anatomical location, true parallelism of the two 
applicatcrs could not be maintained. However, the 
result in this case, as in the other two, was excellent, 
and the patient has survived for over four years without 
evidence of recurrence. 

Son Po.iack, Capr., M.C 


NON-MALIGNANT DISEASE 


Therapeutic Value of Roentgen Treatment in 
Chronic Asthma. W. M. Hull, R. M. Balyeat, and 
L. K. Chont. Am. J. Roentgenol. 49: 227-233, Feb- 
ruary 1943. 

The authors report results of roentgen therapy in 
a series of 100 consecutive cases of chronic asthma. 
They have been impressed by the importance of in- 
fection in bronchial asthma and regard the routine 
roentgenograms of the chest and sinuses in all asthmatic 
patients as very important. When evidence of in- 
fection was found in the paranasal sinuses, radiation 
therapy was administered to these as well as to the 
chest. 

The plan of treatment called for a cross-fire technic 
in which six field areas of the chest are irradiated. 
These fields include two anterior, two posterior, and 
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two lateral. The average patient receives about 100 r 
of filtered radiation to each field and two fields are 
irradiated at the same sitting. Two exposures are 
given to each field in the course of the treatment, 
depending on the severity of the case, so that in the 
average case a total dosage of between S800 and 1,600 
r is administered to the six portals. In one-half of the 
patients only one course of treatment was given during 
the first year, while in the remainder two or sometimes 
three courses were given in this period. 

An analysis of the results showed that 39 per cent 
could be classed as excellent, 40 per cent as good, 13 
per cent as fair, and 6 per cent as poor. No result 
is recorded in 2 per cent. Generally the first effect 
of treatment was noted in the increased amount of 
mucus expectorated. Usually within two or three 
weeks the expectoration had entirely ceased and along 
with this change the patient became free of asthma 

As a result of the experience in treating this first 
group of 100 patients, the next 1,529 patients treated 
have shown better results. The technic has been more 
thoroughly standardized and the patients more ac- 
curately selected. It has been found that radiation 
therapy in asthma is of definite value in those patients 
who show infection either in the bronchi, the nasal 
sinuses, or both. In those asthmatic sufferers free of 
infection, radiation therapy seems to have little or no 
effect. Thus infection has proved to be of greater 
importance in the asthmatic problem than previously 
regarded. There have been no complications of the 
treatment other than nausea. When this became 
severe, it was almost invariably controlled by in- 
jections of liver extract. The authors do not believe 
that the amount of radiation which they have admin- 
istered to the chest is likely to be productive of serious 
harm either to the skin or to the lung. The greatest 
danger appears to lie in the possibility of the patient 
receiving irradiation in different parts of the country 
without knowledge of previous exposure 


L. W. Pau, M.D. 





314 ABSTRACTS OF CURRENT LITERATURE September 1943 





























Radium Therapy as an Aid in the Treatment of | 
Chronic Otorrhea. E. B. Emerson, Jr., and A. H, 
Dowdy. Am. J. Roentgenol. 49: 234-239, February 
1943. 

The results of radium therapy in 30 cases of chronie 
otorrhea are reported. The cases chosen for treat- 
ment with radium were those in which the Dersistent 
otorrhea appeared to be due to hypertrophied lymphoid 
tissue in and about the eustachian orifice. The treat. 
ment was carried out by means of a specially made ap- 
plicator passed into the nasopharynx so that the radium | 
was held in contact with the orifice of the eustachian 
tube for the duration of the treatment. With this 
applicator it was possible to give a third of an erythema 
dose in a treatment time of 12 minutes, and this dose 
was felt to be sufficient to cause a shrinkage of the hyper- 
trophied lymphoid tissue. One treatment was suffiei- 
ent in most instances. Occasionally a second treat- 
ment of like magnitude was given three months later. 

In 4 of the 30 cases treated, complete healing of the 
drums resulted, though in 2 of these the otorrhea had 
existed for ten and twenty years, respectively. Five 
patients had recurrences of otorrhea; in 2 of these 
the condition cleared without further treatment, and 
in the remaining 3 it ceased following a second dose @ 
of radium. In 3 cases the otorrhea persisted, although 
in 2 of these it was diminished considerably following 
the treatment. Definite improvement in the hearing 
was observed in many of the cases a 

It is emphasized that in order to obtain good results 
there must be a careful selection of patients. Those 
who have concomitant chronic lesions, such as oF 
sicular caries, aural polyps, or granulations, and 
involvement of the mastoid, will not show cessation 
of the otorrhea from irradiation of the eustachian tubes 
alone. Only when the drums have healed can the 
patient be considered cured, since the remainder are | 
open to reinfection from without. But even in these @ 


S 


cases improvement has been noteworthy 


L. W. Paut, M.D. 
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